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yffK (581.5+581.1) : 612.015.4 


JI. M. JlyKbHHOsa 

aKOJIOrO-OHSHOJIOrHHECKHE ACnEKTLI 
H3yHEHHfl nnrMEHTHOn CHCTEMLI PACTEHHlt. 

II. BJIHSHHE aKOJIOrO-rEOrPAOHHECKHX yCJIOBHlt 
H CHCTEMATHMECKOlt nPHHAftJIEJKHOCTH PACTEHHlt 

L. M. LUKYANOVA. ECOLOGO-PHYSIOLOGICAL ASPECTS OF THE INVESTIGATION 

OF THE PLANT PIGMENT SYSTEM. II. THE INFLUENCE OF ECOLOGO-GEOGRAPHICAL 
FACTORS AND SYSTEMATICAL CONFINEMENT OF PLANTS 

Bo BTopofi ^acTH o63opa o6cy>KflaiOTCH oco6eHHocTH nnrMeHTHOH cncTeMH pacTeHHH H3 pa3- 
hbix 3KOJioro-reorpa(|)HqecKHX 3 oh. IIpHBefleHBi AaHHBie o 3aBHCHMocTH coflep>KaHHH nnrMeHTOB 
CJiaCTHfl OT BHflOBOH H COpTOBOH npHHaflJieJKHOCTH paCieHHH. PaCCMOTpeHH pe3yjILTaTBI HCCJie- 
flOBaHHH BJIHHHHfl BHeiHHHX $aKTOpOB Ha COCTOHHHe HHrMeHTHO-6eJIKOBO-JIHHOHAHOrO KOMHJieKCa 
JIHCTbeB. 

BjIHHHHe BHeniHHX (JaKTOpOB npHBOAHT K aAanTHBHBIM H3MeHeHHHM B nHTMGHT- 
hoh cncTeMe pacTeHHH, HaxoAHmHXCH b ecTecTBeHHLix ycjiOBHHx. A. Seybold h 
K. Egle (1937, 1938, 1939, h;ht. no: Pa6nHOBnn, 1951), nccjieAOBaB 24 BHAa ajiBnnn- 
ckhx pacTeHHH, OTMerajin 6 ojibhioh Anana30H n3MeHeHnn OTHomeHnn coflep^aHnn 
3ejieHBix n n^ejiTBix nnrMeHTOB — ot 1.6 ao 3.7. fljin cpaBHeHnn npnBeAeHBi n;n(|)pH 
3T0r0 OTHOineHHH y paBHHHHBIX pacTeHHH — OT 2.6 AO 4.3. 

H. A. IIonoBa (1967) H3ynnJia coAepn^aHne nnrMeHTOB b jihctbhx naMnpcKnx 
pacTeHHH. OHa noA^epKHBaeT, hto, HecMOTpn Ha OTHocnTejiBHyio BBipaBHeHHocTB 
CBeTOBBix ycjioBnn Ha IlaMnpe, coAepncaHne xjiopo<|)HJiJia n KaporaHonAOB b jih- 
CTBHX pa3HBIX BHAOB paCTeHHH CHJIBHO KOJie6jieTCH. Ilpn 3TOM HeKOTopue naMnpCKne 
pacTeHHH Majio OTjinnaiOTCH ot paBHHHHBix no coAepn^aHHio 3ejieHBix n n^eJiTBix 
nnrMeHTOB, xoth y SojiminHCTBa bhaob coAep^aHne xjiopo<|)HJiJia OTHocnTejiBHO 
HH3KOe. 

Ta6jinn;a, Koxopyio mbi hphboahm, no3BOJineT cpaBHHTB pe3yjiBTaTH pa3- 
hbix nccjieAOBaTejien n xoporno HJiJHOCTpnpyeT nojionceHne, BHABHHyToe B. H. JIio- 
SnMeHKO, O TOM, HTO KOJIHHeCTBO XJIOpO(|)HJIJIOB B JIHCTBHX paCTeHHH CHHJKaeTCH HO 
Mepe npoABn>KeHHH ot 3KBaTopa k noJiiocaM, t. e. c B03pacTaHneM nx CBeTOJHo6nn. 
Ba>KHo OTMeTHTB, hto TaKne H3MeHeHHH He CBH3aHBi co choco6om pacneTa. B OTHO- 
IHeHHH KapOTHHOHAOB 3a HeAOCTaTOHHOCTBIO ABHHBIX TaKOH BBIBOA CAeJiaTB TpyAHee. 

B. H. JIioSnMeHKo (1916, 1935) nncaji, hto ero pa6oTi* npeACTaBjiniOT co6on 
tojibko nepByio nonBiTKy ycTaHOBHTB npncnoco6jieHne nnrMeHTHon cncTeMH b pa3- 
jihhhbix ycjiOBHHx ocymecTBJieHHH $OTOCHHTe3a Ha pa3HBix reorpa^nnecKnx mn- 
poTax. 3a nocjieAHne toah hohbhjich pnA ny6jinKan;HH b 3tom njiaHe. K concajie- 
hhk), hh OAHa H3 hhx He oxBaTBiBaeT AOCTaTOHHo SojiBmoro Anana30Ha reorpa^nne- 
ckhx mnpoT. 

i H3yneHne 3aBncnM0CTn ot reorpa^nnecKoro nojioJKeHnn pa3JinnHBix $h3hojio- 
rnnecKnx noKa3aTejien, b tom nncjie n coAep^aHnn nnrMeHTOB njiacTHA y pacTeHnn, 
o6btiho npoBOART no AByM HanpaBjieHHHM, cpaBHHBan: a) H3MeHeHnn, nponcxoAfl- 
mne npn nepecejieHnn pacTeHnn b HOBBie ycjioBnn cymecTBOBaHnn (KOHTpojieM 
b 3tom cjiynae hbjihiotch MecTHBie pacTeHnn AaHHoro pernoHa), hjih 6) BejinnnHH 
Tex hjih hhbix noKa3aTejien y pacTeHnn b MecTax ecTecTBeHHoro npon3pacTaHHH 
b pa3HBix aKOJioro-reorpa^nnecKnx panoHax. Illnpe pacnpocTpaHeHBi pa6oTBi nep- 


1 Il3AaT3jibCTBO «HayKa», BoTaHn«ieCKHft raypHaji, Ns 4, 1982 r. 
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CoflepjKaHne nnrMeHTOB miacTHA b jihctlhx pacreHHH 


nHrMeHTbi 

MeCTO npon3pacTaHna 

B npoaeHTax k CbipoMy 

Becy 

B npoijeHTax k cyxoMy 
Becy 

(aBTop) 

MaKCH- 

MyM 

MHHHMyM 

cpe^Hee 

MaKCH- 

MyM 

MHHHMyM 

cpeAHee; 

XjIOpO$HJIJIH 

HBa, 6° c. m. (JlroGnMeH- 
ko, 1916) 

KpHM, 45 Q c. m. (JIio6h- 
MeHKo, 1916) 

0.79 

0.09 

0.27 

— 

— 

— 


0.48 

0.10 

0.25 

— 

— 

— 


U|eHTpajii,Han EBpona 
(Seybold, Egle, 1937) 

— 

— 

— 

1.2 

0.6 

0.9- 


IleTporpaA, 60° c. m. (JIio- 
6nMeHKo, 1916) 

0.38 

0.10 

0.24 

— 

— 

— 


IlaMHp, 3860 m Ha a yp. m. 
(IIonoBa, 1967) 

0.26 

0.08 

0.12 

1.0 

0.4 

0.7 


Kojilckhh nojiyocTpoB, 
67 Q c. m. (3aKMaH, 
1969) 

0.17 

0.04 ‘ 

0.11 

0.55 

0.32 

0.4 

KapOTHHOHAH 

IleHTpaJiLHaa EBpona 
(Willstatter, Stoll, 
1918) 

IlaMHp, 3860 m HaA yp. m. 

(IIonoBa, 1967) 
Kojilckhh h-ob, 67° c. m. 
(3aKMaH, 1969) 

0.07 

0.02 

0.045 

0.20 

0.07 

0.13. 


0.089 

0.025 

0.057 

0.26 

0.12 

0.19 


0.06 

0.02 

0.04 

0.20 

0.10 

0.15 


Boro HanpaBJieHHH, xoth oneBHAno, hto pe3yjiBTaTH BToporo HanpaBJieHHH 6ojiee 
HH(|)OpMaTHBHH, npHMepOM Hero MOryT CJiyHCHTB HCCJieAOBaHHH JIloSnMeHKO^ 


BjiHHHne 3KOJioro-reorpa^)HqecKHX ycjioBHH 
Ha co^epHcaHHe nnrMeHTOB njiacraA 

а) 3aBHCHMOCTB co,n;ep>KaHHH nnrMeHTOB 

ot reorpacJniecKoro nponcxoncAeHHH pacTeHnn 

B xBoe cochbi o6bikhob0hhoh ceBepHoro npoHexo^KAeHHH aScojuoTHoe coAepnsa- 
Hne xjiopo(|)HJiJia 3HaHHTejiBH0 HH>Ke, neM b XBoe cochbi Toro me BHAa H3 ijeHTpajiB- 
HHX o6jiaCTeH, HTO HBJlHeTCH HaCJieACTBeHHBIM HpH3HaKOM (IIpaBAHH, IIJep6HHa r 
1961). IIoBBimeHHoe coAepncaHne 3ejieHBix nnrMeHTOB b jihctbhx jracTonaAHBix a©- 
peBBeB n KycTapHHKOB K»KHoro nponcxo^KAeHHH Taione 6bijio OTMeneHO (CanAOB,. 
CaaKOB, 1967; KapnnjiOB n AP-, 1969). IIoBBiineHHaH KOHijeHTpan;nH 3ejieHBix n 
ncejiTBix nnrMeHTOB o6Hapy>KeHa b jihctbhx pacTeHnn, HHTpo,nyn;npoBaHHBix b 3a- 
nojinpBe n3 6ojiee k»khbix panoHOB (3aKMaH, 1969). Ilpn nepecejieHnn pacTeHnn 
c r. Aparan; b MocKBy noBBicnjiocB coAepncaHne 3ejieHBix n chh3hjiocb ncejiTBix nnr- 
MeHTOB no cpaBHeHnio c hcxoahbim ypoBHeM (IIIanAypoB, BocKaHHH, 1966). IIo- 
BnAHMOMy, Heo6xoAHMO b KancAOM OTAejiBHOM cjiynae ynnTBiBaTB He tojibko nepe- 
MenjeHne pacTeHnn no rnnpoTe MecTOo6nTaHnn, ho h Apyrne ycjiOBnn. Tan, HejiB3H 
CpaBHHBaTB pacTeHHH H3 paHOHOB C pa3JIHHHOH npOAOJl>KHTeJlBHOCTBK) CBeTOBOrO- 
Ahh, n6o Ha coAep>KaHne nnrMeHTOB BjinneT n CTeneHB CBeTOJHo6nn, n CHCTeMaTnne- 
CKoe nojionceHne pacTeHnn (IIInyTKO, HaxoBCKnn, 1968). Beponrao, no3TOMy npn 
cpaBHeHnn coAepncaHHH 3ejieHBix nnrMeHTOB y pa3HHx bhaob oahoto poAa nycTBiH- 
hhx pacTeHnn H3 CpeAHen A3hh n KpBiMa He yAajiocB nojiynnTB AocTOBepHBix pa3- 
jihhhh (Haa6ep, ®a3HjioBa, 1968). 

б) 3aBHCHMOCTB COAOp^KaHHH nnrMeHTOB 
ot ycjiOBnfi MecTOoSnTaHHH pacTeHnn 

B jihctbhx pacTeHnn panoHOB BypnTHH chjibho BapBnpyeT He ctojibko a6co- 
jiiOTHoe coAep>KaHne nnrMeHTOB, ckojibko cooTHomeHne xjiopo<|)hjijiob, b ochobhom 
3a cneT xjiopo<|)HJiJia a: jiecocTenB — ao 1.6, cyxne CTenn — 2.9—3.6, no6epe>KBo 
Bannajia — 3.6—6.0 (E$hmob, XapjioBa, 1968, 1971). B ycjiOBnnx Bejiopyccnn 
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coAepncairae nnraeHTOB y pacTeHHH pa3JinnHBix BKOJiornnecKnx rpynn npn pacneTe 
Ha rniomaftB JincTBeB H3MeHHJiocB ot 2.0 y boahbix pacTeHnn , 0,0 nonra 4.0 mt/am 2 
y Kcepo(|)HTHBix (KaxHOBHH, PaKHu;KaH, 1973). Abtopbi npnBOAHT TaKnce pacneT 
Ha xJioponjiacT, npn kotopom pa3jiHHHH 6ojiee 3aMeTHBi, ho, k concajieHnio, He AaiOT 
pacneTa Ha Bee jracTBeB, noaTOMy HeT bo3mo?khocth cpaBHHTB hx pe3yjiBTaTBi c AaH- 
hbemh npeABiAynjen paSoTBi. Bojiee BBicoKoe coAepncaHne xjiopo<|)hjijiob y Kcepocjn- 
tob oTMenajia TaKnce H. H. TopTHKOBa (1950). B jihctbhx ApeBecHBix h KycTapHn- 

KOBBIX pacTeHHH H3 pa3HBIX MeCT oSHTaHHH B BeJIOpyCCHH pa3JIHHHH HO HaKOHJie- 
HHH) XJIOpO(|)HJIJia 0BIJIH HeAOCTaTOHHO HeTKHMH H He n03B0JIHJIH aBTopaM CAejiaTB on- 
peAeJieHHBie bhboabi (HlnyTKO, HaxoBCKnn, 1970). OTMenan Banoiyio pojib ycjiOBHH 
npoH3pacTaHHH pacTeHHH ajih 6nocHHTe3a nnrMeHTOB, A. Berg (1975) cnnTaeT, hto 
ypoBeHB coAepncaHnn xjiopo^njuia cneAH^nneH ajih AaHHoro BHAa. 

b) 3aBHCHMOCTB CQAep>KaHHH HOTMeHTOB OT >KH3HeHHOfi $OpMBI paCTeHHfi 

PoACTBeHHBie BHAH CeMeHCTBa MaCJIHHHBIX C pa3JIHHHOH npOAOJl>KHTejIBHOCTBIO 
7KH3HH jiHCTa coAepncaT HeoAHHaKOBoe KOJinnecTBO nnrMeHTOB. OKa3ajiocB, hto 
<choco6hoctb k HaKonjieHHK) nnrMeHTOB 3aBncnT He ctojibko ot CTeneHn CBeTOJno6nH 
pacTeHnn, ckojibko ot npnHaAJienaiocTH k BeHH03ejieH0H hjih jinCTonaAHon rpynne. 
B jihctbhx jincTonaAHBix bhaob, HMeiomnx o6mnpHBie apeaJiBi, MaKcnMajiBHBin n 
opeAHnn ypoBHn coAepncaHnn 3ejieHBix n ncejiTBix nnrMeHTOB ropa3AO BBime, neM 
y bhaob c 6ojiee y3KHMn apeajiaMn, k kotopbim npnHaAJie>KaT B0CT0HH0a3naTCKne 
BenH03ejieHBie bhabi H3ynaBmerocH ceMencTBa (KyjinKOB, HBaHijOBa, 1977). Abtopbi 
CHHT aiOT, HTO OTHOCHTeJIBHO HH3KOe COAepHCaHHe nnrMeHTOB B JIHCTBHX BeHH03eJie- 
HBIX pacTeHHH HBJineTCH HX HaCJieACTBeHHBIM CBOHCTBOM, KOTOpOe em;e yCHJlHBa- 
<eTCH b ycjiOBHHx KyjiBTypBi. Ha 6oJiee HH3Koe coAepncaHne nnrMeHTOB b jihctbhx 
B enH03ejieHHx APOBecHBix pacTeHnn no cpaBHeHnio c jinCTonaAHBiMH yKa3BiBajin 
T. T. MacjioBa (1957), JI. M. 3aKMaH (1969), A. M. OjiJiHKanHeH (1969a, 6). 

r) 3aBHCHMOCTB coAopncaHHH nnrMeHTOB ot bbicotbi HaA ypoBHeM Mopn 

Bojibihhhctbo aBTopoB OTMenaiOT CHnnceHne coAepncaHnn xjiopo<|)hjijiob n no- 
BHineHne KOJinnecTBa nap othhohaob b jihctbhx bbicokotophlix pacTeHnn no cpaB- 
HeHHK) C paBHHHHHMH. TaK, B JIHCTBHX paCTeHHH BepXHeaJlBHHHCKOrO HOHCa 
r. Aparan; (3250 m HaA yp* m.) coAepncaHne xjiopo^njuia 6bijio Hn>Ke, ne m y pacTeHnn 
, b EpeBaHe (1200 m), ho BBime, ne m y naMnpcKnx pacTeHnn (3400—3800 m) (Bocna- 
hhh, 1967; HlanAypoB, 1967; HlanAypoB, HapnHHH, 1967). PacTeHnn cySajiBnnn- 
ckoh 3ohbi BBicoKoropnn ApMeHHH C0Aep>KaT 6ojiBme xjiopo<|)hjijiob, neM pacTeHnn 
ajiBHHHCKnx kobpob, t. e. HocjieAHne npoHBjiHiOT SojiBinee CBeTOJiioSne (Eanca- 
HOBa n AP-, 1968). AHajiornnHBie AaHHBie nojiyneHBi ajih pHAa pacTeHnn IJeHTpajiB- 
Horo KaBKa3a (XenypnaHn, 1970). B BaKypnaHn (1700 m HaA yp* m.) ho cpaBHeHnio 
•c T6hjihch (400 m) pacTeHnn to nee xapaKTepn30BajincB MeHBinnM coAep^aHneM nnr- 
MeHTOB (HpejiamBHJiH, 1971). B xBoe jincTBeHHnn;Bi cnSnpcKon b TyBHHCKon ACCP 
6ojiBmee KOJinnecTBO nnrMeHTOB oSHapynceHo y pacTeHnn n3 hohmbi penn no cpaB- 
seHnio c BBicoKoropBeM (rnpc, 1971). B BBicoKoropHBix Jiecax KapnaT ycjiOBHH cy6- 
aJIBHHHCKHX H a JI BHHHCKHX JiyTOB 6jiarOHpHHTCTByK)T o6pa30BaHHK) H HaKOHJieHHK) 

KHCJiopoACOAep^Kamnx KapoTHHonAOB (Neamtu et al., 1968). PaHee 3to 6bijio nona- 
aaHo nonoBon (1958, 1967), oTMeraBinen y naMnpcKnx pacTeHnn Hajinnne jiiOTenH- 
onoKCHAa. no Mepe noA'teMa b ropBi noBBimajiocB coAOp^aHne KaporaHa b jihctbhx 
pacTeHnn Xh6hh (ByxapnH, 1961). 

G ^BejinneHneM bhcotbi HaA ypoBHeM Mopn b cocTaBe cojiHenHon paAnaninn bo3- 
pacTaeT aojih yjiBTpa$nojieTOBHx Jiynen. MHeHnn 0 tom, nan BjinneT yjiBTpa$nojieT 
Ha coAepn^aHne nnrMeHTOB, pacxoAHTCH. Tan, b ropHHx ycjiOBnnx Ka3axcTaHa co- 
Aep>KaHne xjiopo(|)hjijiob b jihctbhx h6jiohb noBBimaeTCH hohth b 3 pa3a no cpaB- 
HeHnio c paBHHHHBiMH (,Hj>KaHrajiHeB , YBapoB, 1966). HaKonjieHne xjiopo^njuia 
<6 n BnojiaKcaHTHHa n yMeHBmeHHe coAep>naHHH MeHee oKHCJieHHBix nnrMeHTOB 
{xjiopo^njuia a n jiiOTenHa) hoa b jinHHneM YO o6jiyneHHH/'Ha6jiioAajiH H. B. Ba- 
H^aHOBa n A. T. TeBopKHH (1970). TaM me, b ycjiOBnnx ApMeHnn ecTecTBeHHan 
YO paAHan;HH CHH3HJia coAep^naHne xjiopo^njuia y pacTeHnn bbicokotophlix pan- 
ohob no cpaBHeHnio c paBH hhhbimh (HapnHHH n AP-» 1965). 


1 * 
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B omjTax T. H. ToAHeBa h JI. B. KaxHOBHH (1962) Ao6aBjieHne yjiBTpa<|)HO- 
jieTa k oSBPraoMy ocBemeHHio yBejiHHHJio coAepncaHne nnrMeHTOB b jihctbhx pacTe¬ 
HHH. Ha yBejiH^eHne coAepncaHHH xjiopo<|>HJiJia, BH3BaHHoe yjiBTpacJnojieTOBBiMHL 
jiynaMH, yKa3BiBaiOT h Apyrne aBTopn (,D(y6poB, 1963; IIonoB, EaKT>pA>KHeBa, 1970)~ 

A) CoAepncaHne nnrMeHTOB b pacTeHHHx $HTon;eH030B 

Oco6yio rpynny cocTaBjmiOT pa6oTBi no H3yneHHio coAepncaHHH nnrMeHTOB 
b pacTeHnnx pa3JiHHHBix pacTHTejiBHBix coo6m;ecTB. B jik)6om n;eH03e c npycHBiM 
CTpoeHneM B03HHKaeT HeAOCTaTOK CBeTa b pe3yjiBTaTe nepexBaTa cojmenHon paAna- 
Ann pacTeHHHMn-cooSnTaTejiHMH. KoMnjieKC aHaTOMo-Mop^ojiornnecKnx n <$h3ho- 
jiornnecKnx aAanran;HH (JoTocnHTeTnnecKoro annapaTa 3aTeHeHHBix pacTeHnn hhhc- 
hhx npycoB paccMOTpejia 10. JI. IJejiBHHKep (1978). B onHTax HaSjiioAajiH H3MeHe- 
HHH B nnrMeHTHOH CHCTeMe JiHCTBeB, BBI3BaHHBie CMeHOH CBeTOBBIX yCJIOBHH. Ona- 
3ajiocB, hto SjiaroAapn 3HaOTrejiBHon (JyHKAHOHajiBHon jiaSnjiBHocTH $OTOCHHTe- 
ranecKoro annapaTa MonceT C03AaBaTBCH MHorocjioHHBin $HTon;eH03, b kotopom pa3- 
jiHHHHe no rjiy6nHe cjioh jiHCTBeB MoryT pa6oTaTB 3<|)<|)eKTHBHo: BepxHne jihctbh — 
HcnojiB3yn nojmoe ocBemeHne, a Hnnarae jihctbh h hoapoct — ncnojiB3yH mhoto— 
KpaTHo ocjia6jieHHBiH CBeT. Tanan aAanTaijHH TecHo CBH3aHa c yBejinneHneM coAep- 
ncaHHH xjiopo(|)HJiJia b TeHeBBix jihctbhx. JIhheb npn oneHB chjibhom 3aTeHeHHH (Aa 
0.5% ot nojmoro cojraenHoro 0CBem;enHH) coAepncaHHe xjiopo<|)HJiJia yMeHBmaeTCH 
(L(ejiBHHKep h AP-, 1971; L(eJiBHHKep, 1977). 

T. K. TopHinnHa (1969), H3ynaH OKOJiornnecKHe aAanran;HH AySpaBHnx pacTe- 
hhh, noKa3ajia noHHnceHHoe KOJinnecTBO 3ejieHBix nnrMeHTOB y paHHeBeceHHHx 
3(|)eMepoHAOB no cpaBHeHHio c BHAaMH, BereTnpyioiAHMH jieTOM noA nojioroM jieca^ 
Ilpn cpaBHHTejiBHOH xapaKTepncTHKe njiacTHAnoro annapaTa pacTeHHH cjieAyeT 
ynHTHBaTB He tojibko cyMMapHoe coAep>KaHHe nnrMeHTOB, ho h KOJinnecTBO xjiopo- 
<$HJiJia b na>KAOM xjioponjiacTe. Ha ypoBHe xjioponjiacTa Bejin H3yneHHe aAanTa- 
Ahohhbix H3MeHeHHH (JoTOCHHTeTHnecKoro annapaTa pacTeHHH A. T. Mokpohocob 
c coTpyAHHKaMH (1973, 1974). L. Tieszen, E. Bonde (1967), Tieszen, P. Johnson 
(1968) h Tieszen (1970) H3ynajiH cyMMapHoe coAepncaHne nnrMeHTOB b TpaBHHH- 

CTBIX paCTeHHHX TyHApOBOrO HOKpOBa H CpaBHHBaJIH apKTHHeCKHe H aJlBHHHCKHe 
nonyjIHAHH TpaB B yCJIOBHHX AjIHCKH H HOJiyHHJlH 6jlH3KHe KOHAeHTpaAHH, Ha 
Bee n^e HecKOJiBKo noBHineHHBie y apKTHnecKnx pacTeHHH. CyMMapHoe coAep^KaHne 
xjiopo(|)HJiJia b nonpoBe KOJie6ajiocB b npeAejiax 0.32 — 0.77 t/m 2 , hto conocTaBHMa 
c AaHHBiMH no aJiBHHHCKOH TyHApo h naCTSnmaM c toh me bbicotoh TpaBocTOH b yMe- 
penHBix mnpoTax. KoppejiHijHH MencAy coAepncaHneM xjiopo<|)HJiJia h cyxHM BecoM 
pacTHTejiBHoro MaTepnajia Ha 1 m 2 SBiJia bbicokoh, a npn pacneTe KOJinnecTBa xjio- 
po$HJiJia Ha cyxon Bee JiHCTBeB pa3HBix bhaob pacTeHHH KOJie6aHHH 6bijih ao- 
bojibho 3aMeTHBiMn: ot 1.5 ao 8.8 Mr/r. CaMoe BBiconoe coAepncaHne 3ejieHBix nnr- 
MeHTOB o0Hapy>KeHo y mxob h BepecnoBBix, t. e. Han6ojiee chjibho 3aTeHeHHBix kom- 
noHeHTOB pacTHTejiBHoro nonpoBa. Abtoph HHTepnpeTnpyiOT cboh AaHHBie nan npo- 
HBjieHne aAanran;HH pacTeHHH k hh3koh HHTeHCHBHocTn CBeTa b ApKTHKe. 

TaKHM o6pa30M, b npnpoAHBix ycjiOBHHx nnrMeHTHBiH annapaT pacTeHHH, hchbi- 
TBiBan MHoroo6pa3Hoe BJiHHHne BHeinmix (JaKTopoB b cjiohchom KOMnjieKce, ocynje- 
CTBjineT H3MeHeHHH aAanTHBHoro xapaKTepa. 

CoAepncaHHe nHrMeHTOB b jihctbhx pacTeHHH 
pa3JIHHHOrO 3B0JIK)AH0HH0r0 ypOBHH, 

BHAOBOH H COpTOBOH npHHaAJIOKHOCTH 

IIpHMBIX HCCJieAOBaHHH COAOpHCaHHH HHmeHTOB B JIHCTBHX paCTeHHH, CTOHEAHX 
Ha pa3HOM ypoBHe 3BOJiion;HOHHoro pa3BHTHH, HeMHoro. ^ance b o6mnpHBix pa6o- 
Tax JIioSnMeHKo He CAejiaHo o6o6m;eHHH AaHHBix b 3tom njiaHe, xoth ecTB yKa3aHne r 
hto cym;ecTByiOT pacTeHHH «6eAHBie» h «6oraTBie» xjiopo<|)hjijiom (JIio6HMeHKo, 1910). 
IIInpoKoe HCCJieAOBaHne coAop>KaHHH KaporaHa y 119 bhaob h3 23 ceMencTB 6bijio 
npoBeAeHo b ochobhom y AHKopacTymnx pacTeHHH HKyran A. EropOBBiM (1954). 
BojiBme Bcero KapoTHHa coAopncajin pacTeHHH H3 ceMencTB 6epe30BBix,.KpecTon;BeT- 
hbix h nacjieHOBBix, MeHBine Bcero — JiHJieiiHBie h cocHOBBie. 35 bhaob rojioceMHH- 
HBIX H HOKpBITOCeMHHHBIX paCTeHHH, pa3JIHHHBIX HO 3BOJIK)n;HOHHOMy ypOBHK), H3y- 
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najia MacjioBa (1957, 1958). 06Hapy^eHo, hto 3BOJiion;HOHHo 6ojiee MojioABre bhabi 
pacTeHHH HMeiOT 6ojiee BucoKoe coAepncaHne xjiopo<|)HJiJia. C 3 -pacTeHHH no cpaB- 
HeHHK) C paCTeHHHMH, OCymeCTBJIHIOmHMH IJHKJI Q-AHKapSOHOBHX KHCJIOT, COAep- 
n^aJin b jihctbhx MeHBDie xjiopo<|)HJiJia, t. e. h b a^hhom cjiynae pacTeHHH, CTOHmne 
Ha 6ojiee bhcokom 3bojhoh;hohhom ypoBHe, coAepncajiH b jihctbhx SojiBine xjiopo- 
$HJiJia (Black, Mayne, 1970). 

Pa3jmnHBie <J>H3HOJiorHHecKHe noKa3aTejin aobojibho nacTO npnMeHHiOTCH am 

XapaKTepHCTHKH yCTOHHHBOCTH BHAOB H COpTOB paCTeHHH K pa3JIHnHHM (JaKTOpaM 
cpeABi. B KanecTBe oahoto H3 TaKHX noKa3aTejien HcnojiB30Bajm ypoBeHB coAepnca- 
hhh xjiopo(|)HJiJia b jihctbhx. B oahhx pa6oTax 3aBHCHMOCTB MencAy HaKOHJieHHeM 
nnrMeHTOB h Mopo3oycTOHHHBOCTBK) neTKO npocjie>KHBajiacB (HepHeHKO, 1950; 
TBepKHHa, 1959; ApaKejiHH, 1965), b Apyrnx 3aBHCHM0CTB 6BiJia MeHee neTKon — 

y M0P030CT0HKHX COpTOB IJHTpyCOBBIX, HanpHMep, HOCJie OXJia>KAeHHH HOHTH He 
H3MeHHJIOCB HO CpaBHeHHK) C HeCTOHKHMH COpTaMH a6cOJIK)THOe KOJIHHeCTBO XJIOpO- 
$HJiJia (HaHHHiBHJiH, 1969). IIoKa3aHa pa3JiHHHaH peaiojHH coptob h KyjiBTyp pa¬ 
cTeHHH Ha nojiHnjioHAH3an;HK): y npoca TeTpanjioHAHBie <$opMBi coAepncajra MeHBme 
xjiopo(|)HJiJia, neM ncxoAHBie AnnjionAHBie; y rpennxH h hhmchh H3MeHeHHH b kojih- 
necTBe HHrMeHTOB He npoH3oinjiH (Hhkojibckhh h AP-, 1969). XnMepHBie pacTeHHH 
nanycTBi h hx hotomctbo coAepncajm HecKOJiBKo 6ojiBine nnrMeHTOB, neMncxoAHBie 
$opmbi (rjiym;eHKo h AP-, 1966). BBicoKan $ 0 T 0 CHHTeTHnecKaH choco6hoctb pacTe¬ 
HHH C MaxpOBBIMH ABeTKaMH H COIJBeTHHMH (pyASeKHH, neTyHHH, AHHHHH H AP-) 
coneTajiacB c HOBBiineHHBiM coAepncamieM HHrMeHTOB (Bajiare3HH, 1969). 

CoAcp >KaHne HHrMeHTOB njiacTHA H3ynajiH y pacTeHHH, HMeiomnx nypnypHo- 
JIHCTHBie (JopMBI, H y JIHCTBeB C OCeHHeH paCKpaCKOH. IIoKa3aHO, HTO npopOCTKH 
aHTon;HaHcoAep>Kaiii;ero copTa p>kh h jihctbh pacTeHHH, o6pa3yK)ni;Hx BecHOH h 
OCeHBK) aHTOAHaHBI, OTJIHHaiOTCH BBICOKHM ypOBHeM COA©P>KaHHH KaK XJIOpO(|)HJIJIOB, ; 

TaKH KapoTHHOHAOB (ApeiHHA3e, 1963a, 6; OraHKo, 3aKMaH, 1964; 3aKMaH, OraHKO, 
1969; CeMKHHa, 1969a, 6; 1974). OAHano b jihctbhx HeKOTOpBix KpacHOJincTHBix h 
3ojiotojihcthbix <$opM AepeBBeB xjiopo$HJiJia o0Hapy>KeHo MeHBine, He m b 3ejieHHX 
(Banyjia, 1962, 1968; HpejiainBHJin, ryryiHBHJin, 1966). 

IlHrMeHTHO-6eJIKOBO-JIHnOHAHbIH KOMIIJieKC pacTeHHH 
B pa3JIHHHBIX yCJIOBHHX BHeiHHeil CpeAbI 

,D(obojibho nacTO ajih oijeHKH peaKAHH $OTOCHHTeTHHecKoro annapaTa pacTeHHH 
Ha pa3JIHHHBie B03AeHCTBHH HCHOJlB3yeTCH COCTOHHHe nnrMeHTOB B 2KHBOH HJiaCTHAe- 
JIioSHMeHKO (1921, 1923) nepBBiM BHOJiHe onpeAejieHHo BBiCKa3aJi mbicjib o cbh3h 
xjiopo$HJiJia c SejiKOM. B CBOAKax E. P. rio66eHeT,(1951), T. H. ToAHeBa (1963) h 
A. A. nijiBina (1965) HMeeTCH noApoSHan hctophh nccjieAOBaHHH btoto Bonpoca. 
B HacTOHm;eM o03ope npeACTaBjieHBi tojibko pa6oTBi, HHTepecyiomHe Hac b bkojio- 
rnnecKOM HJiaHe. 

E[OKa3aHO, HTO HpOHHOCTB XJ10p0(|)HJlJI“6eJIK0B0-JIHn0HAH0r0 KOMHJieKCa BBime 
y pacTeHHH, HaXOAflEAHXCH B 6jiaronpHHTHBIX AJ1H pOCTa H pa3BHTHH yCJIOBHHX OCBe- 

meHHH (EaBpnHa, 1966a, 6, 1970a, 6; IIohob, EaKBpAnoieBa, 1966; nonoB, J^HJiOBa, 
1971; BancaHOBa h ap*, 1967). 

BoJlBHiaH HpOHHOCTB HHrMeHTHOrO KOMnJieKCa npHMO CBH3BIBaeTCH c xojioao- 
yCTOHHHBOCTBK) MHOTHX KyjIBTypHBIX paCTeHHH — KapTO(|)eJIH, HHieHHIIjBI, MHOTO- 

jieTHHX TpaB (rjiaABimeBa, EcayjieHKO, 1968; MninycTHHa, 1969; Cojiomohobckhh, 
1969, 1971; BpanoH, 1969, 1973; fleHHCOBa, PBiSaKOBa, 1970; IIIanoBaji, 1971; 
HionnHeBa, 1971, 1973; HiomineBa, OcnnoBa, 1973; npon;eHKo h AP-, 1977). Han- 
AeHa KoppejiHAHH Me>KAy SojiBinen ycTOHHHBOCTBK) pacTeHHH k HeAOCTaTKy Bjiarn 
B HOHBe H O0e3BO>KHBaHHK) TKaHeH H npOHHOCTBK) XJ10p0(|)HJIJl-6eJIK0B0-JlHn0HAH0r0 
KOMHJieKca njiacTHA, a Taione hphboahtch AaHHBie o HajiHHHH cbh3h btoto noKa3a- 
TeJlH C OHTHMaJIBHBIMH yCJlOBHHMH MHHepaJlBHOTO nHTaHHH (E[onoB, EaKBpAHcneBa, 

1966; flopoxoB, MaxapnHen;, 1969; KyinHnpeHKo, MeABeAeBa, 1969, 1971; PycBKO, 
1970; KpiOKOBa, 1971). 

BojiBinan pa6oTa no H3yneHHio H3MeHeHHH coctohhhh nnrMeHTOB njiacTHA b oh- 
ToreHe3e pacTeHHH 6BiJia npoAejiaHa MacjiOBOH (1957). E[oKa3aHo, hto b npon;ecce 

HHAHBHAyaJIBHOrO pa3BHTHH paCTeHHH B JIHCTBHX H3MeHHeTCH HpOHHOCTB CBH3H 
xjiopo^HJiJia c jiHnonpoTeHAaMH. C MOMeHTa pacnycKaHHH jihctbcb ao hx hojihoto 
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npoHHocTb KOMnjieKca B03pacTaeT, a 3aTeM ocjiaSeBaeT npn c r rapeHHH. 
Ari^jiornHHbie BbiBOAH CAejiaHbi ajih pflfla pacTeHHH Ha KpaHHeM CeBepe (3aKMaH 
h 'ftp:', 1970; JlyKbHHOBa h AP-, 1973, 1975). KpoMe Toro, oTMeneHo, hto $h3hojio- 
rrinrickoe cocTOHHne (cTeneHb noAroTOBjieHHocTH k nepe3HMOBKe) onpeAejineT pa3- 
juratfe b coctohhhh niiTMeHTHOH 1 CHCTeMBi MecTHLix h HHTpoAyipipoBaHHbix pacTe¬ 
HHH — y nocjieAHHX nponHocTb nnrMeHTHoro KOMnjieKca oceHbio ocTaBajiacb bbico- 
KPft, JiHCTbH He onaAajra ao CHenoioro nonpoBa h HOBpencAajiHCb oceHHHMH Mopo- 
3&MH. 

Ha xBOHHbix pacTeHHHx KapejiHH 6 hjio noKa3aHo, hto hx nnrMeHTHaH CHCTeMa 
o^jiaAaeT chocoShoctbio npHcnocaSjiHBaTBCH k H3MeHeHHK) ycjiOBHH. IIpoHHocTb 
imrMeHTHo-SejiKOBO-JiHnoHAHoro KOMnjieKca b xBoe ejin BecHOH c yBejinnemieM hh- 
TeHCHBHOCTH H HpOAOJIHCHTeJIbHOCTH OCBem;eHHH CHH>KaeTCH, oceHbio >ne npeo6:ia- 
AaiOT <f)opMbi nameHTOB, nponHo CBH3aHHbie c 6ejiKaMH h jinnonAaMH (IJaperopoA- 
AeB&, 1968, 1969, 1970, 1971; HaperopoAAeBa, HoBHAKan, 1970a, 6; 1973a, 6). 
EfeyHemie coctohhhh xjiopo$HJiJia b jihctbhx pacTeHHH pa3jiHHHoro CHCTeMaTHne- 
CKoro nojio>KeHHH h BBOjuoipioHHoro ypOBHH Sbijih HanaTbi T. H. ToAHeBbiM h 
0. n. Ochhoboh (1947) h 3aTeM npoAOJinceHbi 0. n. Ochhoboh (1947, 1957). Ona- 
sajiocb, hto H 3 BjieKaeMOCTb xjiopo(|)HJiJia H3 3ejieHbix opraHOB cnopoBbix pacTeHHH 
(AHmaHHHKOB, xBonjen, nanopoTHHKOB) Sojiee BbicoKan, neM H3 jiHCTbeB ceMeHHbix 
pacTeHHH. B yme ynoMHHaBineHCH pa6oTe MacjiOBOH (1957) H3yneH0 cocTOHHne xjio- 
po$HJi'Ji-6ejiKOBO-JiHnoHAHoro KOMnjieKca b jihctbhx 35 bhaob pacTeHHH h noKa3aHo, 

HTO APBBHHe B 3BOJIIOAHOHHOM OTHOHieHHH BHAI»I TOJIOCeMHHHblX H HOKpblTOCeMHHHHX 
pacTeHHH HMeiOT MeHee nponHyio cbh3b xjiopo$HJiJia c jinnonpoTenAaMH, He m 3bo- 
jiioahohho 6ojiee MOJiOABie bhah. AHajiornHHbie AaHHbie nojiyneHbi ahh pacTeHHH pa3- 
Horo CHCTeMaTHHecKoro nojionceHHH no H3BjieKaeMOCTH xjiopo<|)HJiJia H3 JiHCTbeB 
B CBA3H C aKTHBHOCTbK) XJIOpO(|)HJIJia3bI (BjiaceHOK H AP-, 1970). 

TaKHM o6pa30M, npoHHocTb nnrMeHTHoro KOMnjieKca MO>KeT b onpeAeJieHHOH 
CTeneHH 6bitb noKa3aTejieM KaK $H3HOJiorHHecKoro coctohhhh pacTeHHH, Tan h hx 
nptfpoAH; KpoMe toto, 3tot H0Ka3aTejib MonceT H3MeHHTbcn h npn nepeHeceHHH 
pacTeHHH b HOBbie ycjiOBHH cymecTBOBaHHH (HepHOMopcKHH, MyxHHa, 1961). 

npeACTaBjieHHHH o63op, BepoHTHo, He HCnepnbiBaeT Been MHoroHHCJieHHon jih- 
TepaTypbi no H3yneHHio nnrMeHTHOH cncTeMbi pacTeHHH b 3KOjiorHHecKOM njiaHe. 
Mh CTpeMHJiHCb npHBjienb BHHMaHne HCCJieAOBaTejien k HHTepecHenineMy Bonpocy — 
peaKAHH $OTocHHTeTHHecKoro annapaTa pacTeHHH Ha B03AencTBHe caMHx pa3jiHH- 
Hbix $aKTopoB — h oSjiemHTb pa6oTy a^h Tex H3 hhx, kto 3axoTeji 6bi hpoaojijkhtb 
9to H3yneHHe. 

A. A. IIIjibik (1965, 1970) CHHTaeT, hto nccjieAOBaHHH , nocBHiAeHHbie H3yneHHio 
cbohctb nnrMeHTOB b >khboh miacTHAe, MOiyT AaTb mhoto n;eHHoro ajih noHHMaHHH 
Tex 3aK0H0MepH0CTeii, KOTopbie onpeAejiniOT noBeAeirae pacTeHHH b pa3jiHHHbix 
ycjioBHHX BHeinHen cpeAbi. 

Kan bhaho h 3 H3Jio>KeHHoro, cym;ecTByK)T AOCTaTOHHO pa3HopeHHBbie CBeAeHHH 
o HaKonjieHHH nnrMeHTOB njiacTHA b accHMHJinpyioiAHX opraHax pacTeHHH b pa3jiHH- 
Hbix ecTecTBeHHbix ycjioBHHX MecToo6nTaHHH, a Tannce b jiaSopaTopHbix onbrrax 
B 3aBHCHMOCTH OT TOTO HJTH HHOTO (JaKTOpa. 

HeoSxOAHMO OTMeTHTb, HTO B pHAe CJiynaeB 3 th paCXOHCAOHHH CBH3aHbI CO cno- 
coSaMH pacneTa coAepncaHHH nnrMeHTOB (Ha Bee, Ha njiom;aAB JiHCTa, Ha KOJinnecTBO 
XJioponjiacTOB, Ha eAUHnny coAepncaHHH yrjieBOAOB h t. h.), hto ecTecTBeHHo 3a- 
TpyAHHeT hjih Aa>ne A^JiaeT HeB03M0>KHbiM cpaBHeHne h o6cy>KAeHHe AaHHbix pa3- 
Hbix HCCJieAOBaTejien. 

B o03ope mh coBcen He 3aTparnBajiH Bonpoca o MeTOAax H3yneHHH nnrMeHTOB 
njiacTHA, 3to oneHb yBejiHHHJio 6h o6T>eM pa6oTbi h aojihcho cocTaBHTb npeAMeT ot- 
AejibHoro o6cyH?AeHHH. 

HecMOTpn.Ha yKa3aHHbie TpyAHocra, MHoroHHCJieHHocTb nccjieAOBaHHH nnr- 
MCHinoro KOMnjieKca pacTeHHH CBHAeTejibCTByeT o 3HaHHTe jibhom HHTepece k pac- 
CMaTpnBaeMOMy Bonpocy. IIo MHeHHio B. JI. Bo 3 HeceHCKoro (1974), 3KOJioro-(|)H3H- 
ojiorHHecKan xapaKTepncTHKa pacTeHHH HapHAy c ra3oo6MeHOM AOJi>KHa BRjiionaTb 
h ABTajibHoe H3yneHHe Tannx HOKa3aTejien accHMHJiHAHOHHoro annapaTa, Kan ko- 
jinneCTBo h na6op nnrMeHTOB. E. T. CyAbHHa (1962) CHHTaeT, hto H3yneHHe $oto- 
CHHTeiua h coctohhhh xjiopo(|)HJiJia h hx B3anMOCBH3H c HacjieACTBeHHOH npnpoAOH 
pacTeHHH, co BceMH npoii;eccaMH, npoTeKaiom;HMH b opraHH3Me, c ycjiOBHHMH BHem- 
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Hen epeflH, HOMOHCeT KOHKpeTH3HpOBaTb CHOCOfttl HOBBIHieHHH HpOAyKTHBHOCTH pa¬ 
cTeHHH. H. A. HepHaBHHa (1967) nnineT, hto TaK KaK HaKonjieHne opraHnnecKoro 
Bem;ecTBa h XHMHHecKon aHeprnn b npon;ecce $OTOCHHTe3a HenocpeACTBeHHo h TecHo 
CBH3aHO c fleHTejiBHocTBio (JoTOCHHTeTHHecKoro annapaTa, to Bee HcnojiB3yeMtie 
b npaKTHKe cejiBCKoro xo3HHCTBa npneMH h motoabi aojihchli 6bitb Hanpa.BjiGHU 
b nepByio onepeAB Ha noAAepncaHHe onTHMajiBHBix ycjioBHH <$opMnpoBaHHH 

nnrMeHTHOH chctombi. ; 

TaKHM o6pa30M, <$aKT jia6nJiBH0CTH nnrMeHTHoro KOMnjieKca 3ejieHBix pacTeHiafi 
He hoaji6>kht coMHeHHK), npnneM HajiHnne KoppejiHTHBHOH 3aBHCHMOCTH c n;eji;BiM 
pHAOM BHemHHX B03AeHCTBHH HOATBepHCAeHO HCCJieAOBaHHHMH KaK B eCTeCTBeHHBIX 
yCJIOBHHX ;KH3HeAeHTeJIBHOCTH'paCTeHHH, TaK H B yCJIOBHHX 3KCnepHMeHTOB, no- 
CTaBjieHHBix b jiaSopaTopnn. O0Hapy>KeHHaa b pn^e cjiynaeB np othb openHBOCTb 
nojiyneHHBix pa3HBiMH HCCJieAOBaTejiHMH pe3yjiBTaTOB CBHAeTejitCTByeT o cjiohchocth 
h MHoroo6pa3HH $yHKn;HH nnrMeHTHOH cncTeMBi pacTeHHH h o hgoSxoahmocth npo- 
AOJi>KeHHH pa6oT 3KOJioro-(|)H3HOJiorHHecKoro HanpaBJieHHH Ha 6ojiee bbicokom Teo- 
peTHHeCKOM H MeTOAHHeCKOM ypOBHHX. 

B 3aKJiiOHeHHe nojiB3yiocB bo3mo>khoctbk> BBipa3HTB HCKpeHHioK) 6jiaroflapr 
hoctb T. T. MacjioBon h H. A. IIohoboh 3a n;eHHBie coBeTBi h homohi;b npn Hannca- 
HHH H HOArOTOBKe K OHy6jlHKOBaHHK) HacTOHmero O03Opa. 
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AHH Ha XJIOpO(|)HJIJI-6eJIKOBO-JIHnOHAHbIH KOMHJieKC pacTeHHH. 0H3HOJI. pacT., 13,4. — B a b- 
p n h a T. B. (1970a). Bjimrane ajihhbi ahh Ha $OTOXHMHnecKyio aKTHBHocTb xjioponjiacTOB 
jiHCTbeB pacTeHHH pa3HHx $oTonepHOAHHecKHx rpynn. flAH GGGP, 192, 2. — B a b- 

p h h a T. B. (19706). H3MeHemie b coAep>KaHHH njiacTHAHbix nnrMeHTOB b cbh3h c (JjoTonepno- 
AH3 mom h 0HT0reHe30M pacTeHHH. B kh.: OHToreHe3 Bbicmnx pacTeHHH. EpeBaH, H3A- All 
ApMGGP. — BaffiaHOBa H. B., TacnapaH 0. E., OraHecaH fl>K. A. (1967), 
HeKOTopbie AaHHbre, xapaKTepH3yioin;He nnrMeHTHbiH annapaT npopocTKOB KyKypy3bi, BbipanjeH- 
hoh b KaMepe ncnyccTBeHHoro KJiHMaTa. Coo6m;. Hhct. arpoxnM. npo6jieM h rnAponoHHKH 
AH ApMGGP, 7. — BaffiaHOBa H. B., TeBopKHH A. Y. (1970). 0 bjihhhhh ajihhho- 
bojihoboh yjibTpa<|)HOJieTOBOH paAHau;HH Ha cooTHomeHne n npeBpamenrae njiacTHAHbix nnmeH- 
tob y BHCOKoropHHx pacTeHHH. flAH ApMGGP, 50, 2 - B a ® a h o b a H. B., F e b o p- 
khh A. T., OraHecaH JJjk. A. (1968). J^HHaMHKa HaKonjieHHH h cooTHomeHHH nnrMeH- 
TOB B pACTeHHHX Cy6aJIbHHHCKOH H aJIbHHHCKOH 30H BblCOKOTOpHH ApMeHHH. BhOJI. 5K. ApMeHHH, 
21, 10. — B a ji a r e 3 a h H. B. (1969). O pa3JiHHHH b $0T0CHHTeTHaecK0H aKTHBHOCTH h co- 
AepJKaHHH HJiaCTHAHblX nnrMeHTOB JiHCTbeB pacTeHHH C MaxpOBbIMH H HOpMaJIbHbIMH ABeTaMH. 
^en. Bhoji. tk. ApMeHHH. - BpaiOH A. <P. (1969). BjiHHHne AMTeHbHiix oTTenejien Ha 
cocTOHHHe h HeKOTopue CBOHCTBa njiacTHAHoro annapaTa 3HMyH)n],Hx pacTeHHH. B kh.: nyTH 
nOBbimeHHH HHTeHCHBHOCTH H npOAyKTHBHOCTH $OTOCHHTe3a. KhCB, HayKOBa Ay MKa * — 
BpanoH O. B. (1973). K Bonpocy o KOJinnecTBe njiacTHAHbtx nnrMeHTOB b Kope no6eros 
ApeBecHBix pacTeHHH. BecTH. KneB. roc. yHHB., cep. 6 hoji., 15. — B y x a p h h n. fl. (1961). 
KapOTHH HHTpOAyAHpOBaHHblX pacTeHHH B CBH3H C BepTHKaJIbHOH 30HaJIbHOCTbK>. flAH GGGP, 
136,4. — B a Ky Jia B. G. (1962). Ce30HHaa AnsaMHKa HaKonjieHHH xjiopo<|)HJiJia b jihctbhx 
H eKOTopbix AeKopaTHBHHx (|)opM ApeBecHHx pacTeHHH. Eioji. TBG, 46. — B a k y ji a B. G. 
(1968). BjiHHHne CBeTa Ha OKpacny JiHCTbeB AeKopaTHBHbix pacTeHHH. Bioji. TBG, 68. — BJia- 
c e h o k JI. H., B p y 6 e ji b G. B., Any jio bhh E.M. (1970). O bo3mo>khocth apTe$aK- 
tob npn aKCTpaKAHH 3ejieHHx JiHCTbeB boahhm an;eTOHOM. B kh.: MeTa6ojiH3M h CTpoemie $oto- 
chht. annapaTa. Mhhck, Hayna h TexHHKa. —Bo3 HeceHCKHH B. JI. (1974). HHTeH- 
CHBHOCTb, AHHaMHKa h aAanTaii;HOHHbie bo3mo>khocth yrjieKHCJiOTHoro ra30o6MeHa pacTeHHH >Kap- 
khx nycTbiHb (Ha npHMepe IOro-BocTonHbix KapanyMOB). ABTope<|). aokt. ahc. JI. — B o c k a- 
hhh B. E. (1967). J^HHaMHKa coAep>KaHHH njiacTHAHbix nnrMeHTOB b jihctbhx aJibnnHCKoro 
noHca ropbi Aparaii;. B kh.: npo6jieMH 6oTaHHKH, 9. OpyH3e, Hjihm. — V h p c Y. H. (1971). 
H3MeHeHHe coAep>KaHHH nnrMeHTOB b xBoe jiHCTBeHHHAH ch6hpckoh b cbh3h c bbicothoh 30HaJib- 
HocTbio. BKOJiornH, 5. — rjiaAHmeBa O. M., EcayjieHKO V. II. (1968). Coctoh- 
HHe xjiopo(|)HJiJi-6ejiKOBo-JiHnoHAHoro KOMnjieKca b jihctbhx npoBon ttttt ptttttttj- H 3B. AH Ka3GGP, 
cep. 6hoji., 1. — T ji y m e h k o H. E., G o k o ji o b a JI. K., K p y >k h ji h h A. G., 
IIlBeACKan 3.M. (1966). H3MeHeHHH nnrMeHTHoro cocTaBa y xHMepHBix pacTeHHH KanycTM 
h hx ceMeHHbix noTOMCTB. G.-x. 6hoji., 1,2. — ToAieB T. H. (1963). Xjiopo^njui, ero CTpoe- 
HHe h o6pa30BaHne b pacTeHHH. Mhhck, H3a. AH BGGP. — ToAHeB T. H., Kax h.o- 
b h n JI. B. (1962). BjiHHHne Ao6aBOHHOH KopoTKOBOJiHOBOH paAHan;HH Ha coAep>KaHHe nnrMeH- 
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tob y nenoTopbix pacTeHHH. B kh.: Oh 3 hoji. ,n;peBecH. pacT. M., M 3 #. AH CCCP. — r o r- 
HeB T. H. , OcnnoBa 0. II. (1947). 0 npnpofle cbh 3 H xjiopo<J)HJijia n 6 ejiKa b xjioponjia- 
cTax. AH CCCP, 57, 2. — V o p t h k o b a H. H. (1950). Akthbhoctb <J>epMeHTOB h co,n;ep>Ka- 
Hue nnrMeHTOB njiacTHfl y pacTeHHH 3anoJinpBH. Tp. BMH, cep. 4 (ancn. 6 ot.), 7. — Y o p bi- 
m n h a T. K. (1969). PaHHeBecemme a^eMeponftbi jiecocTenHbix fly 6 pari. JI. , H 3 fl. JirY. — 
rio 66 eHeT E. P. (1951). PacTemie n xjiopo^njui, M.; JI., H 3 fl. AH CCCP. — BiaH- 
r a ji n e b A. Y b a po b 10. n. (1966). CoflepncaHne xjiopo<|)HJijia b jihctbhx h 6 jiohb b 3 a- 
BHCHMOCTH OT yCJIOBHH hx npoH3pacTaHHH. H 3 B. AH Ka 3 CCP, cep. 6 iioji., 5. — e H H- 
coBa P.P., Pbi 6 aK 0 Ba M.H. (1970). 06 H 3 MeHeHHH nponHocTH cbh 3 H nnrMeHTOB c 6 eji- 
kom y 03HMbix b npon;ecce nepe 3 HM 0 BKH. Tp. HUH c.-x. n;eHTp. p-oB HenepH03. 30 hbi, 2, 25. — 
JopoxoB B. JI., M a. x a p n h e 11 ; C. H. (1969). CocTOHHne xjiopo^njiji^ejiKOBO-jmnoHji;- 
Horo KOMnjieKca b jihctbhx 03 Hmoh mneHimbi npn pa3JiHHHbix ycjioBHnx MHHepajiBHoro mrraHHH. 
H 3 b. AH MCCP, cep. 6 hoji. h xhm., 6. — y 6 p 0 b A. n. (1963). fleficTBHe yjiBTpa<J)HOJieTO- 
boh paflnau;HH Ha pacTeHHH. M., H 3 ,n;. AH CCCP. — E r 0 p 0 b A. fl. (1954). BnTaMHH C h Ka- 
poTHH b pacTHTeJibHocTH HnyTHH. M., H 3 fl. AH CCCP. — E <$ h m 0 b M. B., X a p- 
ji 0 b a M. T. (1968). Oco 6 eHHOCTH nnrMeHTHon cncTeMbi pacTeHHH b ycjioBnax 3a6aHKajn>H. 
Te 3 . flOKji. Ill koh(|). 6 hoxhm. h <$H 3 HOJi. pacT. Cn 6 npH n JJB. HpKyTCK, H 3 ,n;. CO AH CCCP. — 
EJihmob M. B., XapjiOBa M. V. (1971). CooTHomeHne Memjiy xjiopo<J)HJiJiaMH a h 6 
b pacTeHHHX BypaTHH. Hh$opm. 6 ioji. Hhct. <$h 3 Hoji. h 6 hoxhm. pacT. CO AH CCCP, 8 . — 3 a k- 
m a h JI. M. (1969). Ce30HHbie H 3 MeHeHH h coflep>KaHHH nnrMeHTOB njiacTHfl b jihctbhx mccthbix 
h HHTpoflyiptpoBaHHbix pacTeHHH 3a nojmpHbiM KpyroM. Bot. >k., 54, 8 . — 3 a k m a h JI. M., 
P bi >k 0 b a E. <P., fleHHCOBa Y. A., JleoHTteBa JI.M. (1970). ^HHaMHKa cbohctb 
nnrMeHTOB njiacTHfl b jihctbhx HeKOTopbix MecTHbix n HHTpo,n;yii;HpoBaHHbix pacTennS Xh 6 hh. 
Hpnpofla n xo 3 hhctbo CeBepa, 2, 1. AnaTHTbi, H 3 fl. AH CCCP n BTO CCCP. — 3 a k- 
MaH JI.M., C t a h k 0 C.A. (1969). Pojib anroipiaHOB b npon;ecce npncnoco 6 jieHHH pacTe- 
nnn k ycjioBHHM 3anojmpbH. B kh.: Bot. nccjiefl. 3a nojinpHbiM KpyroM. AnaTHTbi, H3fl. KoJibcn. 
q>HJi. AH CCCP. — KapnnJioB K). C., MacjiOBa H. <t>., P y c c y JI. II. (1969). 
OcoGchhocth nnrMeHTHoro cocTaBa jincTbeB n <J)OTOCHHTe3a b 3 aBHCHMOCTH ot nponcxo^eHnn 
H CKOpOCneJIOCTH COpTOB. B KH.: 0 H 3 HOJI. H 6 HOXHMHH COpTa. HpKyTCK, H 3 fl. CO AH CCCP. — 
KaxHOBHH JI. B., P a k n d; k a a T. B. (1973). CoflepjKaHne nnrMeHTOB b jihctbhx pacTe¬ 
HHH pa3jiHHHbix BKOJiorHHecKHX rpynn. Te 3 . flOKJi. Ill flejieraT. co 6 p. BBO. Mhhck, Hayna 
n TexHHKa. — KpioKOBa E. B. (1971). H 3 MeHeHne coflepncaHnn xjiopo<J)HJiJia b jihctbhx 
03hmoh nmeHHijbi b 3 aBHCHMOCTH ot BO^Horo pe>KHMa. B kh.: Bobbin pe>KHM KyjibT. pacT. Kn- 
mnHeB, IIlTHHHii;a. — KyjinKOB Y. B., HBaHi^OBa 3. B. (1977). JJnHaMHKa HHmeH- 
tob b jincTBHX BeHH03eJieHbix h JiHCTonaflHbix flpeBecHHx pacTeHHH b KpbiMy. Bot. >k., 62, 7.— 
KyiHHnpeHKO M. ft., Mepe^eBa T. H. (1969). 3 aBHCHM 0 CTB BOfloyflepjKHBaio- 
men cnoco 6 HOCTH n coflep>KaHHH nnrMeHTOB b jihctbhx njioflOBbix pacTeHHH ot ycjiOBnn yBJiaJK- 
HeHHH. B kh.: BoflHbin pe>KHM c.-x. pacT. M., HayKa. — KymHnpeHKO M. ft., Meflj 
BepBa T. H. (1971). Pojib 3 ejieHbix HJiacTHp; b ynopafloneHnn BOflbi b jihctbhx pacTeHHH 
pa3JiHHHon ycTOHHHBocTH k 3acyxe. B kh.: Bobbin pe>KHM KyjiBT. pacT. KnmnHeB, IIlTHHHii;a. — 
JI y k b n h 0 b a JI. M., B y ji bi n e b a T. M., P bi jk 0 b a E. O. (1975). 0 ce 30 HHbix H 3 Me- 

IieHHHX COCTOHHHH HHrMeHTHOrO KOMnJieKCa JIHCTBeB HeKOTOpbIX .UpeBeCHHX H KyCTapHHKOBblX 
pacTeHHH b ycjioBnax 3anojmpbn. B kh.: EcTecTBeHHan cpe^a n 6hoji. pecypcbi KpanHero 
CeBepa. JI., YLsjs,. BTO CCCP. — JI y k b h h 0 b a JI. M., JJeHHCOBa Y. A., 
JleoHTbesa JI.M. (1973).0 coctohhhh nnrMeHTOB njiacTHfl b jihctbhx mccthoh n HHTpofly- 
n;HpoBaHHbix Ha Hojihphhh CeBep ph6hh. B kh.: H3yneHne 6 oTaH. n hohb. pecypcoB MypMaHCK. 
o6ji. AnaTHTbi, H3fl. Kojibck. $hji. AH CCCP. — JIioShmchko B. H. (1910). CoflepJKamie 
xjiopo^Hjijia b xjio po(|)HJi jibhom 3epHe n 3Heprnn $0T0CHHTe3a. Tp. Cn 6 . 06 m,. ecTecTBoncn., cep. 
6ot., 41. — JIio 6 HMeHKO B.H. (1916). 0 npeBpameHHH nnrMeHTOB HJiacTHflB jkhboh TKaHH 
pacTeHHH. 3an. AH Cn 6 ., cep. VIII, 33, 1. — JlroSnMeHKO B.H. (1921). HccjieflOBaHne 
nnrMeHTOB njiacTHfl. I. ,33,HeBH. I Bcec. CT>e3fla pyccK. 6ot. b neTporpa^e. — JI 10 6 n- 
m e h k 0 B.H. (1923). HccjieAOBaHne nnrMeHTOB HJiacTH^. II. H 3 B. AH CCCP, cep. VI, 17. — 
JIw^HMeHKO B.H. (1935). <POTOCHHTe 3 H XeMOCHHTe 3 B paCTHTe jibhom Mnpe. M.; JI M 
Cejibxo3rn3. — MacjiOBa T. T. (1957). H3yneHne coctohhhh xjiopo<|)HJiji- 6 ejiKOBo-JiHnoHfl“ 
Horo KOMnjieKca B JIHCTBHX B 3aBHCHMOCTH OT HHflHBHflyaJIBHOrO pa3BHTHH H CHCTeMaTHHeCKOrO 
nojion^eHHH pacTeHHH. ABTope(J). KaHfl. flnc. JI. — M a c ji 0 b a T. T. (1958). K Bonpocy 0 co¬ 
ctohhhh xjiopo(|)HJijia b njiacTH^ax 3 eJieHbix pacTeHHH. Bot. >k., 43, 1. — M n in y c t n h a n. C. 
(1969). nnrMeHTHbin KOMnjieKC b OHToreHe3e pa3Hbix copTOB KyKypy3bi n xojioji;octohkoctb pa- 
CTeHHH. B kh.: Oh3Hoji. h 6hoxhmhh copTa. HpKyTCK, H 3 fl. CO AH CCCP. — M 0 k p 0 h 0 - 
cob A. T., BarayTpHOBa P.H. (1974). flnHaMHKa xjioponjiacTOB b jihctbhx KapTO- 
(jiejiH. Oh3hoji. pacT., 21, 6 . — M 0 k p 0 h 0 c 0 b A. T., BarayipHOBa P. H., 
By 6 yHOBa E. A., Ko 6 ejieBa H. B. (1973). OoTOCHHTeTHHecKnn MeTa 6 ojiH 3 M b na- 
jincaAHon n ry 6 naTon TKaHHX jincTa. OH 3 H 0 JI. pacT., 20, 6 . — Mokpohocob A. T., Ba- 
rayTpHOBa P. H., OepceeBa T. n., HenpacoBa Y. O., B 0 p 3 e h- 
k 0 b a P. A., Ha 3 apoB C. K. (1973). OrpyKTypHafl n $yHKii;HOHajiBHaH flHHaMHKa JincTa 
b OHToreHe 3 e. B kh.: Bonpocbi peryjiHii;HH $OTOCHHTe3a. 3. CBepflJiOBCK, H3fl. MB n 
11 CCO PCOCP. — II a a 6 e p JI. X., O a 3 bi ji o b a C. (1968). 0 xjiopotjnnijie b jihctbhx 
nycTbiHHbix pacTeHHH. ya6. 6 hoji. >k., 3. — H a p h h h h C. T., flejiJia-Pocca P. T., 
B 0 c k a h h h B. E. (1965). 0 bjihhhhh yjiBTpa(J)HOJieTOBOH paflHan;HH Ha pocT pacTeHHH h co- 
flepn^aHHe nnrMeHTOB njiacTHfl b ycjiOBHnx ropbi Aparan;. H 3 b. AH ApMGCP, 18,2. —Hhkojib- 
ckhhIO. K.,MaHKeBHH O.H., JKe 6 paK 3. A. (1969). Co^epjKaHne xjiopo^HJiJia 
h (j) 0 T 0 CHHTe 3 y TeTpanjiOHflHHx (J)opM. BecTH. AH BCGP, cep. 6hoji., 1. —HionnneBa K. A. 
(1971). BjiHHHHe 3aMopo3KOB Ha cocTOHHHe nnrMeHTOB b jihctbhx pa 3 JinnHbix no ycTonnHBocTH 
BnflOB KapTO(J)ejiH. B kh.: Bonpocbi 3hmoctohkocth pacTeHHH b Kapejinn, Yne h. 3 an. nry, 17, 
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6 — HronnneBa K. A. (1973). M3MeHeime $OTOCHHTeTHHecKoro annapaTa y pa3jinqHbix no 

VCTOHHHBOCTH BHflOB KapTO$eJIH B pe3yJIbTaTe fleHCTBHH 3aM0p03K0B. ABTOpe$. KaHfl. flnc. IleTpo- 
3 aB 0 ji;cK. — HronnneBa K. A., OcnnoBa 0. EL (1973). KpaTKOBpeMeHHoe flencTBne 
0 Tpnn;aTeJibHHX TeMnepaTyp Ha coftepncaHHe n cocTOHHne nnrMeHTOB b jincTbnx pa3JinnHbix no 
vctohhhbocth BHflOB KapTo<|)ejiH. Oh3hoji. pacT., 20, 1. - C ji ji h k a fi h e h A. M. (1969a). 

0 nnHaMHKe nnrMeHTOB HJiacTHfl b JincTbnx HenoTopbix ^peBecHbix pacTeHnn b Kapejinn. Jleco- 
BeneHne, 2. - OjiJiHKaoeH A. M. (19696). ^HHaMnna coAepn^aHnn nnrMeHTOB b jihctbhx 
H enoTopbix ApeBecHHX pacTeHnn b Kapejinn. Bioji. TBG, 74. — 0 c n n o b a 0. II. (1947). 
06 H 3 BJieKaeMOCTH xjiopo$HJiJia H3 3eJieHbix pacTeHnn. A AH GGGP, 57, 8. — OcnnoBa 0. n. 
(1957). K Bonpocy o coctohhhh xjiopo^njijia b xjioponjiacTax. ®h3hoji. pacT., 4, 1. — n o- 
noB K., EaK'bpflJKneBa H. (1966). H3MeHeHHH b coflepncaHnn n coctohhhh njiacTHA- 
hmx nnrMeHTOB npn 3aTeMHeHHH jiHCTbeB mnemmbi h nofl bjihhhhom MapraHpa, HHKejin h Me^H. 
H 3 B. Hhct. <J)H 3 HOJt. pacT. «MeTO ff HH IIonoB». BT>jir. AH, 15. — n o n o b K., B a k t> p r- 
m H e b a H. (1970). BjiHHHHe yjn>Tpa<|)HOJieTOBoro o6jiyneHHH h HenoTopbix MHKpo3JieMeHTOB 
Ha nnrMeHTH JiHCTbeB. H3B. Hhct. $H3HOJi. pacT. «MeTO£HH nonoB». E-bJir. AH, 16. — n o- 
hob K., flnjiOBa G. (1971). BjiHHHHe 3aTeMHeHHH Ha cocTOHHne njiacTHAHbix nHrMeHTOB 
b jihctbhx HHMeHH. H 3 B. Hhct. $h3hoji. pacT. «MeTOflHH nonoB». ET>Jir. AH, 17. — n 0 - 
n o b a H. A. (1958). 0 nnrMeHTax JiHCTbeB naMHpcKHx pacTeHHH. Bot. >k., 43, 11. — n o- 
n o b a H. A. (1967). Oco6eHHOCTH nnrMeHTHoro KOMiiJieKca pacTeHHH BocTOHHoro naMHpa. B kh.: 
npo6jieMbi 6oTaHHKH, 9. OpyH3e, Hjihm. — n p a b n h h JI. (D., HI, e p 6 h h a K. Y. (1961). 
^HHaMHKa coji;ep>KaHHH xjiopo<|)HJiJia b xBoe h jkhphoctb ceMHH cocHbi o6biKHOBeHHOH pa3Horo rec- 
rpatJmnecKoro nponcxoJK^eHHH. B kh.: Bonp. jiecoBefl. h jiecoBORCTBa. KpacHonpcn, H3fl. 
GO AH GGGP. — n p o p e h k o A- O., E m h y k B. T., KoMapeHKo H. H. (1977). 

yCTOHHHBOCTb HHrMeHTHOrO KOMHJieKCa H aKTHBHOCTb XJIOpO(|)HJIJia3bI KaK HOKa3aTeJIb 3HMOCTOH- 

kocth nmeHHpbi. ®h3hoji. h 6 hoxhm. KyjibT. pacT., 9.3. — Pa 6 nHOBHH E. (1951). Ooto- 
CHHTe 3 . 1. M., HJI. —PycbKO O.M. (1970). BjiHHHHe MHKpoajieMeHTOB MOjra 6 ,n;eHa, xpoMa, 
pHHKa Ha npOHHOCTb CBH3H XJIOpO(|)HJIJI- 6 eJIKOBO-JIHnOHflHOrO KOMHJieKCa B JIHCTbHX BHHOrpafla. 
BecTH. KneB. roc. y hhb., cep. 6 hoji., 12. — G a h a o b A. G., C a a k o b B. G. (1967). Ce- 
30HHan flHHaMHKa h OTHomeHHe xjiopo<|)hjijiob y pacTeHHH pa3jiHHHoro reorpa^nnecKoro nponc- 
xo>KfleHHH. — B kh.: MaTepnajibi k KOH<|)ep. Mojiofl. cnep. 6 ot. ca,n;oB GGGP*. M.—floHepK, H 3 A. 
GBG GGGP h TEC GGGP. — CeMKHHa JI. A. (1969a). Coflep>KaHHe nnrMeHTOB b jihctbhx 
nypnypHOJiHCTHBix ^epeBbeB. Bioji. TEG, 72. — CeMKHHa JI. A. (19696). J^HHaMHKa hhkoh- 
jieHHH nnrMeHTOB b pa 3 JiHHaroin;HxcH no onpacKe jihctbhx 6 ap 6 apnca o 6 biKHOBeHHoro. Tp. Hhct. 
aKOJi. pacT. h jkhboth. Y® AH GGCP, 64. — CeMKHHa JI. A. (1974). 0 <J)H 3 HOJiorHHecKOH 
poJiH aHTopnaHOBbix nnrMeHTOB b nypnypHOJiHCTHBix pacTeHHHx. B kh.: npo 6 jieMbi $h3hoji. 
h 6 hoxhm. flpeBecH. pacT. KpacHonpcn, H 3 fl. CO AH GGCP. — Cojiomohobckhh JI. Hi 
(1969). OTBeTHbie 3 am;HTHbie peaKpnn npn o 6 paTHMbix HOBpe>KfleHHHX xojio/];om. B kh.: Yctohh. 
pacT. k HH 3 KHM hojiojk. TeMnepaT. h 3aMopo3K. h nyTH ee noBBimeHHH. M., HayKa. — C o ji o- 
mohobckhh JI. H. (1971). K Bonpocy o HenoTopbix (|)H3HOJiorHHecKHX MexaHH 3 Max aflan- 
Taii^HH KyKypy 3 H k flencTEHio HOHHjKeHHbix TeMnepaTyp. HmJropM. 6 ioji. Hhct. $h 3 Hoji. h 6 ho- 
xhm. pacT. CO AH GGGP. HpnyTCK, VLsj^. CO AH CCGP. — C t a h k o G. A., 3aKMaH JI. M. 
(1964). K Bonpocy o <|)H 3 HOJiorHHecKOH pojin aHTOi^naHOB b pacTeHHnx. Bot. m., 49, 3. — 
CyflbHHa E. T. (1962). ® 0 T 0 CHHTe 3 — ocHOBa jkh 3 HH. KneB, H 3 fl. AH YGCP. — T b e p- 
k h h a H. A- (1959). nnrMeHTH roflHHHbix no 6 eroB BHHorpa^HOH jio 3 bi. Aokji. h coo 6 m;. Yjk- 
ropo,n;cK. yHHB., cep. 6 hoji., 3. — Xei^ypnaHH JI. A* (1970). K H 3 yneHHio nnrMeHTOB 
HenoTopbix pacTeHHH UjeHTpaJibHoro KaBKa3a. B kh.: Tp. mojioji;. HayHH. pa 6 oTH. Hhct.. 6 ot. 
AH TCCP. — AaperopopeBa G. 0. (1968). 0 coctohhhh xjiopo<j)Hjiji- 6 ejiKOBO-jra- 

noHAHoro KOMnJieKca ejin b 3 hmhhx ycjiOBHnx. Te 3 . KoH<|)ep. Mojiojibix 6 hoji. Kapejinn. IleTpo- 
3 aBOACK, H 3 fl. KapeJiBCK. $hji. AH GGCP. — IJaperopoflijeBa G. 0. (1969). Xjiopo- 

(|)HJiJi-6eJiKOBO-JiHnoHflHbiM KOMnjieKC xboh ejin b 3aBHCHM0CTH ot ycjioBHH CBeTOBoro pe>KHMa. 
Te3. Bcec. coBeru;. no Bonp. nHTaHHH flpeBecH. pacT. h noBbirn. npo^yKT. HacangiemiH. neTpo- 
3 aB0,n;cK, YLsjj,. KapeJiBCK. <|hji. AH CGCP. — AaperopopeBa C. 0. (1970). Ce30HHbie 

H 3 MeHeHHH COCTOHHHH HETMeHTHOH CHCTeMbI XBOHHbIX paCTeHHH B yCJIOBHHX KapeJIHH H HX 3 BBH- 
chmoctb ot HenoTopbix BHyTpeHHHx h BHeiHHHx $aKTopoB cpe^H. ABTope<|). KaHfl. ,o,hc. neTpo- 
saBOflCK. - IJaperopopeBa C. 0. (1971). 0 pojin nnrMeHTOB b npHcnoco 6 jieHHH xboh- 
HBIX pacTeHHH K 3 KCTpeMaJIBHHM yCJIOBHHM Cpeftbl B CCBepHHX paHOHaX CCCP. neTp 03 aB 0 SCK. 
H 3 fl. KapeJiBCK. $hji. AH GGGP. — IJaperopoflijeBa G. 0., HoBHi^Kan K). E. 
(1970a). Ce30HHbie H3MeHeHHH COCTOHHHH XJI0p0(j)HJIJI-6eJIK0B0r0 KOMHJieKCa eJIH B 3 aBHCHMOCTH 
ot ycjioBHH MHHepajibHoro nHTaHHH. JlecoBefleHHe, 4. — IJaperopo^eBa G. 0., Ho- 
b h h k a h K). E. (19706). YcTOHHHBocTb xjiopo(|)HJiji- 6 ejiKOBoro KOMnJieKca ejin b 3 Hmhhx 
ycjiOBHnx CeBepa. Bhoji. HayKH, 7. - Haperopo^eBa C. 0., HoBHi^Kan IO.E. 
(1973a). 0 coctohhhh nnrMeHTOB b nonnax xbohhhx pacTeHHH b 3HMHe-BeceHHHH nepnoji;. Oh- 
3 hoji. pacT., 20, 5. — AaperopopeBa G. 0., H o b h h; k a h K). E. (19736). BjiHHHHe 
ycjioBHH ocBemeHHH Ha co,n;ep;KaHHe h cocTOHHne nnrMeHTOB b nonnax ejin. JlecHOH h«., 4. — 
AejibHHKep K). JI. (1977). PeryjmipiH npon;eccoB ra30o6MeHa C0 2 h Mop$oreHe 3 a y ca>KeHn;eB 
jiecHbix AepeBbeB npn 3 aTeHeHHH. Oh 3 hoji. pacT., 24, 1. — UjejibHHKep K). JI. (1978). 
<pH 3 HOJiorHHecKHe ochobh TeHeBbmocjiHBocTH flpeBecHbix pacTeHHH. M., Hayna. — U, e ji b- 
HHKep K). JI., MaJiKHHa H. G., KHH3eBa K). O. (1971). PeaKipiH (j)OTOCHHTeTH- 
necKoro annapaTa KJieHa ocTpojiHCTHoro Ha H3MeHeHHe pe;KHMa ocBemeHHH. Oh 3 Hoji. pacT., 
18, 6 . — H aHHHiBHJin H. K. (1969). Ce30HHoe H3MeHeHHe coflep>KaHHH nnrMeHTOB 
b jihctbhx u,HTpycoBbrx. Cy 6 Tpon. KyjibTypbi, 1. — HepHaBHHa H. A. (1967). 0 HeKO- 
Topbix 3 aKOHOMepHOCTHx 6nocHHTe3a xjiopo^HJijia y bbicihhx pacTeHHH. G.-x. 6 hojiothh, 11, 4. — 
HepHeHKO E. G. (1950). Co,n;ep;KaHHe xjiopo(|)njiJia b jihctbhx h 6 jiohh h KanycTbi copTOB 
pa 3 JiHHH 0 ii cKopocneJiocTH. AAH CGGP, 73, 2. — H e p h o m o p c k h h G. A., My- 
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x h h a B. A. (1961). CocTOHHHe xjiopo$HJuia b jihctbhx pacTeHHH b cbh3hc hx reorpa$HuecKmi 
npoHCxoJKfleHneM. Bot. jk., 46, 5. pejiamBHjin M. H. (1971). Bjimrane BBicoTHoro 

<j)aKTOpa Ha HHTeHCHBHOCTb $OTOCHHTe3a H COflepjKaHHe HJiaCTHflHHX HHrMeHTOB b pacTeHHHx. 
Te 3 . jjokji. V Bcec. coBem;. no Bonp. H3yu. h ocBoeH. $jiopH n pacTHT. BBicoKoropnH. JI.—Bany, 
$3^. AH GGGP n BBO. - HpeJiamBHjin M. H., TyryniBHJiH H. (1966). Bjihh- 
Hne aHTOi^naHa Ha <J)OTOCHHTe3 h ycTOHHHBOCTb xjiopo(|)HJijia. BecTH. Tpy3. 6ot. o6iu;., 3. — HI a h- 
flypoB B. G. (1967). 0 njiacTHflHBix nnmeHTax n $OTocnHTe3e pacTeHHH cydHHBajibHoro noaca 
ropH Aparau;. B kh.: IIpo6ji. 6ot., 9. OpyH3e, Hjihm. — III a h ^ y p o b B. G., B o c k a- 
hhh B. E. (1966). CoflepJKaHne'njiacTHflHHx nnrMeHTOB b jihctbhx pacTeHHH BepxHen uacTH 
aJibHHHCKoro noaca ropbi Aparau;. Bhoji. m. ApMeHHH, 19, 9. — III a h y p o b B. G., Ha- 
pHHHH G. r. (1967). 06 HCH0JIb30BaHHH COJIHeHHOH 3HeprHH BbICOKOrOpHBIMH paCTeHHHMH 
Aparaita. Bhoji. >k. ApMeHHH, 20, 7. — III a n o b a ji 0. H. (1971). Oco6eHHOCTH cbh3h xjiopo- 
^HJiJia c 6 ejiKOM y 3aKaJieHHHx pacTeHHH 03Hmmx KyjibTyp 3hmoh. flAH YGGP, cep. B, 10. — 
III k y t k o H. B., HaxoBCKHH A. A. (1968). 0 HeKOTopHx <|)H3HOJiorHHecKHX ocodeH- 
HOCTHX XBOHHEIX 3 K 30 T 0 B. B KH.: BOTaHHKa, 10. MHHCK, HayKa H TeXHHKa. — III K y T K 0 H.B., 
HaXOBCKHH A. A. (1970). 0 HeKOTOpBIX <|)H3HOJIOrHHeCKHX 0 C 06 eHH 0 CTHX pacTeHHH B 
€BH 3 H c hx HHTpoflyKiptefi. BecTH. AH BGGP, cep. 6hoji., 6 . — III ji h k A. A. (1965). MeTa- 
6 ojih 3 M xjiopo(|)HJiJia b 3 ejieHOM pacTeHHH. Mhhck, HayKa h TexHHKa. — III ji h k A. A. (1970). 
MeTa6ojiHHecKHe npeBpameHHH h cocTOHHHe nnrMeHTHoro annapaTa $OTOCHHTe3a. B kh.: MeTa- 
6ojih3m h CTpoeHHe $otochht. annapaTa. Mhhck, HayKa h TexHHKa. —Berg A. (1975). 
Pigment structure of vascular plants, mosses and lichens of Hardandervidda, Norway. In: 
Fennoscandian tundra ecosystems, 1 .—Black G. G., Mayne B. G. (1970). P 700 -acti- 
vity and chlorophyll content of plants with different photosynthetic carbon dioxide fixation 
cycles. Plant Physiol., 45, 6. — Neamtu G., V i c o 1 E., B o d e a C. (1968). Unter- 
suchungen iiber die Farbstoffe endemischer Pflanzen. IV. Die Carotinoidfarbstoffe der Bliiten 
einiger endemischer Pflanzen aus den hoheren Lagen der Karpaten. Rev. Roumaine Biochim., 
5, 3, — T i e s z e n L. L. (1970). Comparisons of chlorophyll content and leaf structure in arc¬ 
tic and alpine grasses. Amer. Midi. Natur., 83. — T i e s z e n L. L., B o n d e E. K. (1967). 
The influence of light intensity on growth and chlorophyll in arctic, subarctic and alpine popu¬ 
lations of Deschampsia caespitosa and Trisetum spicatum. Univ. Golo Stud. ser. biol., 25. — 
Tieszen L. L., Johnson P.L. (1968). Pigment structure of some arctic tundra com¬ 
munities. Ecology, 49. 2. —Willstatter R., Stoll A. (1918). Untersuchungen iiber 
die Assimilation der Kohlensaure. Berlin. 

noJiflpHO-AjibHHHCKHH 6oTaHHuecKHH ca^-HHCTHTyT, nojiyueHO 16 I 1978* 

Khpobck. 


SUMMARY 

The second part of the review deals with the characteristics of the pigment system of plants 
of diverse origin and ecological environments. The data on the dependence of plastid pigment 
content upon the evolutionary state of plants are presented. The results of the investigations 
of the effect of environmental factors upon the pigment-protein-lipoid leaf complex are consi¬ 
dered. 
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E. B. HiiKOJiaeB 

MOP<DOrEHE3 H 3BOJHOE(Hfl POftA FRAXINUS (OEEACEAE) 

E. V. NIKOLAEV. MORPHOGENESIS AND EVOLUTION OF THE GENUS FRAXINUS 

(OLEACEAE) 

Ha ocHOBaHHH H3yneHHH roAHHHbix no6eroB npeflCTaBHTeJiefi po#a Fraxinus pa3pa6oTaHa 
CHCTeMa CTpyKTypHOH opraHH3au;HH MHorojieTHero pacTeHHH, flaHa MaTeMaTnnecKan HHTepnpeTa- 
ijhh 3aKOHOMepHOCTen pa3BHTHH onncaHHbix thiiob cncTeM po#a h ero rmioTeTHHecKHX npefl- 
KOB, paCCMOTpeHbl npHHHHM HpKO BBipaJKeHHBIX ra6HTyaJIbHbIX pa3JIHHHH npeflCTaBHTe* 
jien noflpoflOB Ornus n Fraxinus. O0ocHOBBiBaeTcn TOHKa 3peHnn aBTopa Ha reHe3nc po,n;a 
h npefljiaraioTCH rnnoTe3bi, oSbacHmomne B03HHKH0BeHne BepxymenHbix h 6okobbix coABeran, 
a TaKJKe OAHOJieTHHX H flByJieTHHX JKH3HeHHbIX (|)OpM. 


3bojiioii;hh KaK npon;ecc, KaK abh- 
HteHne nponcxoflHT, KaK h Bee b npH- 
pofle, no 3aKOHaM AnajieKTHKH, b pe- 
3yjibTaTe 6opb6bi npoTHBonojion<- 
HOCTefi. Bopb6bi nporpaMMnpoBaHHoft 
TeHfleHii;HH 3 bojiioii;hh h TeHAeHAHH 
aflanTHBHOH. H3MeHHHBocTb, pa3Bep- 
TBiBaion];aHCH no 3aKOHy roMOjiomne- 
ckhx pnflOB, nfleT HaBCTpeny aaan- 
Tan;HHM, B03HHKaion];HM npn B3anMO- 
,n;encTBHH opraHH3MOB c a6noTnnecKofi 
n 6noTnnecKon cpe^on no a KonrpojieM 
ecTecTBeHHoro oT0opa. OTHocnTejibHan 
CTa6njiH3aii;HH 3 bojiioii;hh . . . npn 
OT0ope . . . co3AaeTCH 6jiaroflapn H30- 
jihahh, 6nojiornnecKHM HnmaM, ko- 
Topbie b KOHii;e kohaob KajKflbin bha 
3aHHMaeT b cBoeM cTaHOBjieHnn n pac- 
npocTpaHeHHH. 

Ah. A. OeAopoB (1980). 


KjiaccncfmKapHH ro^HTObix nofteroB npeACTaBHTejiefi 
poAa Fraxinus h ero rnnoTeTmecKHX npe^KOB 

M 

Eojibinoe 3HaneHne H3yneHHH MoptfjojiornnecKoro h <J>yHKii;HOHajiBHoro pa3Ho- 
o6pa3HH toahtolix no6eroB MHorojieTHero pacTeHHH noA’iepKHBaji H. F. GepeS- 
Phkob (1952). Oh 3ajio?KHJi ochobh npeACTaBJieHHH o Tejie MHorojieTHero pacTeHHH 
KaK o cncTeMe nocjieAOBaTejiBHo o6pa3yK)mHXCH roAHHHBix no6eroB, KOTopbie hbjih- 
iotcb ee TieTKHMH CTpyKTypHbiMH 9jieMeHTaMH. IIjioaotbophoctb TaKoro noAXOAa 
noATBej)AHJiacB b npon;ecce Harnen paSoTBi no H3yneHnio npeACTaBiiTejien poAa 
Fraxinus . PaSoTa npoBOAHJiacB no rep6apHBiM o6pa3n;aM n b npnpoAe. 

B 3aBHCHM0CTH ot CTpoeHHH h BBinojiHHeMBix $yHKn;HH roAHHHBie no6ern poAa 
n ero rnnoTeTnnecKHX npeAKOB mohcho pa3AejiHTB na Tpn ocHOBHBie rpyniiBi: 

1) BereTaTHBHHe — necyT jihctbh h hohkh (pnc. 1, A ± — x ); 

2) BereTaTHBHo-penpoAyKTHBHBie — HecyT jihctbh, hohkh n OAHHOHHBie, He co- 
SpaHHBie b coABeran n;BeTKH (pnc. 1, EJ; 

3) penpoAyKTHBHBie — HecyTMHoronncjieHHBie abctkh, jihctbh (Hey Bcex thhob) 
h npnn;BeTHBie neinyn (KaK npaBHJio, onaAaiomne) (pnc. 1, 
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Phc. 1. Thhbi roflHTOEix no5eroB jnp^CTaBHrejiefi po^a Fraxinus (h ero rnnoTeTHHecKHx npefl- 

kob) h cooTBeTCTByfom^e hm thuei no^cncTeM b pa3BHTHH. 

1 (A 0 —r 0 ) — noqKa, MepncTeMa KOTopoii o6pa3yeT BereTaTHBHbiii ro«HqHH0 noSer; 2 (7K Q ) — noqKa, MepncTeMa 
KOTopoii o6pa3yeT penposyKTHBHuii roftnqHbift noSer; 3 (Ho) — noqKa, MepncTeMa KOTopoii o6pa3yeT BereTaTHBHO- 
penpoAyKTHBHHfi roanqHbiii no6er (c ijbctkom BMecTO BepxymeqHoii noqnn n noqnaMH b na3yxax nncTbeB); 
4 ( E 0 ) — noqKa, MepncTeMa KOTopoii o6pa3yeT BereTaTHBHo-penpoayKTHBHbiii roznrqHbiii noSer (c oahho^hbimh 
i^BeTKaMH b na3yxax nncTbeB n BepxymeqHoii noqKoii); 5 — ijbctok; 6 — coijBeTne (penpoayKTHBHbiii roanqHbiii 
no6er); 7 — cTeSenb BereTaTHBHoro n BereTaTHBHO-penpoayKTHBHoro roanqHoro noSera; 8 — cTeSeJit BereTa¬ 
THBHoro n BereTaTHBHO-penpoAyKTHBHoro ro«nqHoro noSera Ha BTopoii ro« pa3BHTna; 9 — CTeSenb BereTaTHBHoro 
n BereTaTHBHO-penpo«yKTHBHoro roanqHoro noSera Ha TpeTHii ro« pa3BHTnn; 10 jihct; ll — ocHOBaHHe JincTa, 
ocTaiomeecH nocne onaaeHHH jincTa; A t — r t — thhh BereTaTHBHHX roanqHbix noSeroB (ran r — rnnoTeTnqe- 
eKHii); H u E t — THnu BereTaTHBHO-penpoAyKTHBHHX ro«nqHHX noSeroB (rnnoTeTnqecKne); — penpoayK- 
THBHHii roAHqHtiii noSer; phhh A, E , B h t. n. npescTaBJiaioT coSoii cxeMH, njunocTpnpyiomHe nocJieaoBaTejibHbie 
3TanH pa3BHTHH no«cncTeM pa3JinqHbix thiiob, r«e KaHCKuft qjieH pa«a (HanpHMep, A u A 2 , A 3 h t. «.) xapaKTepn- 
3yeT CTpoeHHe cooTBeTCTByiomero THna noacncTeMbT b naHHbift kohkp eTHbiii momcht ee pa3BHTHa; A 4 — E 4 — cxeMbi 

THHOB BeTBJieHHH nOffCHCTCM. 




BtiAejieHHBie rpynnH BereTaraBHBix h BereTaraBHo-penpoAyKTHBHBix roAHHHBix 
noSeroB mh noApa3AejineM Ha thhli h hoatshli, hto o6ycjiOBjieHo <$yHKn;HOHajiBHOH 
-cnen;HajiH3an;HeH Bepxyme<raoH h na3yinHLix annKaJiBHBix MepncTeM roAHHHoro 
no6era (thhh) h hhcjiom 3«neMeHTOB MyTOBKH (noAranBi). Heo6xoAHMo otmcthtb, hto 
roAH^nne no6ern ranoB A, E, B n 5K <$yHKn;HOHHpyK)T y coBpeMeHHBix npeACTaBn- 
^reJieH poAa, a thhob I\ h E hbjihiotch rHnoTeranecKHMH, nx peKOHCTpyKn;HH no- 
Tpe6oBajiacB HaM a^h oSMCHeHnn HeKOTopBix npeAnojio>KeHHH, KacaiomHxcH 3 bo- 
jhoijhh pOAa. 


1 . BereTaTHBHHe roAHHHBie no6ern 

Tin A (pnc. 1, Aj) — BepxymenHan h na3yinHHe MepnCTeMBi roAHHHoro no- 
■6era o6pa3yK)T BereTaraBHBie roAHHHBie no6ern. 9to eAHHCTBeHHBra ran roAHHHoro 
no6era, (JyHKAHOHnpyioiAHH y Bcex 6e3 ncKJHoneHHH bhaob poAa (n, Beponrao, y ero 
rnnoTeranecKnx npeAKOB) ao nx BCTynjieHnn b penpoAyKraBHyio $a3y OHToreHe3a. 
B penpoAyKTHBHon $a3e oHToreHe3a no6ern AaHHoro rana $yHKn;HOHHpyK)T HapnAy 
<c no6eraMH Apyrnx thhob. CjieACTBneM AajiBHeHinero pa3Bnran roAHHHoro no6era no 
rany A HBjineTcn MOHonoAnajiBHHH ran BeTBjieHnn (pnc. 1, A 4 ). 

Tin B (pnc. 1, E 4 ) — BepxymenHan MepnCTeMa roAHHHoro no6era o6pa3yeT 
penp o Ay kthbhbih toah^hbih no6er ? a na3yniHBie MepnCTeMBi o6pa3yK)T BereTaraB- 
HBie roAHHHBie no6ern. flaHHBin ran roAnnHoro no6era xapaKTepn3yeT BTopon, 
penpoAy kthbhbih 3Tan b oHToreHe3e Bcex bhaob noApoAa Ornus (Boehm.) Peterm. 
CjieACTBneM AajiBHeHinero pa3BHran roAHHHoro no6era no rany B HBjineTcn chmho- 
jjnajiBHBiH ran BeTBjieHnn (pnc. 1, i? 4 ). 

T h n B (pnc. 1, B 4 ) — BepxymenHan MepnCTeMa roAnraoro no6era o6pa3yeT 
BereTaraBHBiH roAHHHBiH no6er, a na3yinHBie MepnCTeMBi o6pa3yK)T penpoAyKTHBHBie 
roAnnHBie no6ern. flaHHBiH ran roAnnHoro no6era xapaKTepn3yeT BTopon, penpo- 
^yKTHBHBiH 3Tan b oHToreHe3e Bcex bhaob noApoAa Fraxinus. CjieACTBneM AaJiBHen- 
mero pa3Bnran roAHHHoro no6era no rany B HBjineTcn MOHonoAnajiBHBiH c peAyn- 
6okobbix ocen ran BeTBjieHHH (pnc. 1, B 4 ). 

II o a t h n B m — CTpyKTypHBie 3jieMeHTBi roAHHHoro no6era pacnojiaraiOTcn Ha- 
KpecT cynporaBHO, hto HBjineTcn xapaKTepHBiM ajik scex TancoHOB poAa, 3a hckjiio- 
*neHHeM noAceKAHH Racemosae E. Nikolaev. 

IIoathh B k — CTpyKTypHBie 3JieMeHTBi roAHHHoro no6era pacnojiaraiOTcn no 
Tpn b MyTOBKe, hto xapaKTepHo tojibko ajik bhaob noAceKijHH Racemosae h, KaK npa- 
bhjio, tojibko b penpoAyKTHBHOH $a3e oHToreHe3a. 

Th n T — rnnoTeranecKHn (pnc. 1, F 4 ) — BepxymenHan h na3ymHBie Mepn- 
€TeMBi roAHHHoro no6era o6pa3yK)T penpoAyKTHBHBie roAHHHBie no6ern. flaHHBiH ran 
roAHHHoro no6era xapaKTepn3yeT BTopon, penpoAyKTHBHBiH 3Tan b oHToreHe3e nep- 
Boro, HenocpeACTBeHHoro, o6m;ero noApoAaM Ornus h Fraxinus rnnoTeranecKoro 
npeAKa. Bo3mo;khoctb cymecTBOBaHnn Tanoro rana b npoinjioM noATBepncAaeTcn 
<|)aKTOM H3 o6jiacra TepaTOJiorHH. Tan, HaMH b Tep6apHH EoTaHnnecKoro HHcraTyTa 
hm. B. JI. KoMapoBa AH GGGP 6biji o6Hapy>KeH rep6apHHH o6pa3en; rannnHoro 
F. excelsior L., y KOToporo Ha no6ere npomjioro roAa hmcjihcb KaK SoKOBBie penpo- 
AyKTHBHBie roAHHHBie no6ern, hto HBjineTCH hopmoh ajih AaHHoro BHAa, TaK h Bep- 
xyinenHBiH — aHOMajinn (pnc. l y T 2 ). 

2. BereTaraBHO-penpoAyKTHBHBie roAnrane no6ern 

T hY^ —^rHnoTeranecKHH (pnc. 1, — MecTO BepxymenHOH MepnCTeMBi ro- 

AHHHoro no 6 era 3aHHMaeT ijBeTOK, na3yniHBie MepnCTeMBi o6pa3yK)T BereTaraBHo- 
penpoAyKTHBHBie roAnnHBie no 6 ern. flaHHBiH ran roAnnHoro no 6 era xapaKTepn3yeT 
BTopon, penpoAyKTHBHBiH 3Tan B 0HT0reHe3e paCTeHHH, KOTOpBie HBJIHIOTCH npeA“ 
kbmh rana T. CjieACTBneM AajiBHeHinero pa3Bnran roAHHHoro no 6 era no rany hb- 
jineTcn CHMnoAHajiBHBiH ran BeTBjieHnn (pnc. 1, # 4 ). 

TnnE — rnnoTeranecKHH (pnc. 1, E ± ) — BepxymenHan MepnCTeMa roAnnHoro 
no6era o6pa3yeT BereTaraBHo-penpoAyKTHBHBiH toahtobih no6er, MecTa na3yniHHX 
M;epncTeM 3aHHMaiOT oAHHonHBie ABeran. fl|anHHH ran roAHHHoro no6era xapaKTe- 
pn3yeT BTopon, penpoAyKTHBHBiH 3Tan b oHToreHe3e paCTeHHH y nBjimom;HXcn npeA- 
kbmh rana T. CjieACTBneM AajiBHenmero pa3BHran roAHHHoro no6era no rany E hbjih- 


421 



A uta. 


Phc. 2. OnjioreHeTHHecKHe cbh3h pa3JiHHHEix thiiob. 
ro^HHHEix no6eroB. 

A—E — to me, hto h Ha pnc. 1. 



’* y / \ eTCH MOHonoAnajiBHHH c peAyKijneii Sokobbix ocea 

\ / \ / THE BeTBJieHHH (pHC. 1, i? 4 ). 

V Y Thebi roftHEELix EoderoB flaE npeACTaBjiniOT- 

/ \ / \ co6oh ABe EapajuiejiBEHe jihehh 3bojiioh;hh, co- 

« ..../ \ / BpeMeEEBiMH aflajioraMH KOTOpBIX HBJIHIOTCH THEBE 

\ / /^r©\ B h B. H ecjin 6 bi bo3mo>keo 6bijio npncBaHBaTi*- 

-..ifg/TaKCOEOMHEecKHe paErn rnnoTeTHEecKHMrpynnaM: 

rZKT \ pacTeEHH, to pacTeHHH c toahehbimh noSeraMH 

THEOB H E 3aCJiy>KHJIH 6BI paHT EOAPOAOB (oft- 

U'M Boro THEOTeTHEecKoro po^a X), a c no6eraMn 

THEa r — pasr po,n;a* 

Ohji oreseTHEecKne cbe3h pa3JiHEHBix theob roftHHHBix Eo6eroB E0Ka3aHBi Ha* 
pnc. 2. Bo3MO>KHBie MexaHH3MBi 3bojiioe;hh oahhx theob b Apyrne onncBiBaiOTCH: 
b cjieftyionjeM pa3,n;ejie. 


IIoACHCTeMbi, o6pa3yeMbie pa3JiHEHBiMH THnaMH ro^HEHBix nofieroB, 
3aK0H0MepH0CTH HX pa3BHTHH H 3BOJUOU.HH 

Ha pnc. 1 npHBeAeHBi cxeMH, HJiJiK)CTpHpyK)in;He Te Mop^ojiorHEecKne npeo6- 
pa30BaHHE, KOTOpBie npOHCXOftHT C rOflHEHBIMH HoSeraMH pa3HBIX THEOB B nponiecce- 
hx AaJiBHenniero pa3BHTHH. Ka>K,n;BiH thh roftHEHoro no6era (HCKJiiOEeHHeM ebjie- 
IOTCH TOAHEHHe EoSeTH penpOAyKTHBHOH rpynnBI, HOI3HB KOTOpBIX 3aKaHEHBaeTCE r 

TABJIHU.A 1 

MaTeMaTHEecKaa HHTepnpeTaipiH 3aKOHOMepHOCTeH pa3BHTHH 
pa3JIHEHbIX THEOB HOflCHCTeM 

CTpyKTypHbie oneaieHTbi noACHCTeM 

Tunti_ 

no«cncTeM I I I I 


(2n+i) 

2n {2n+i) 

(2re+l) (2n+l) “- 1 

— 

(2n) 

2n (2 n) ^ 

(2n+i) (2 n) ^ 

fin)' 1 (2 n) 

1 

2 n 

2n-\-l 

2 n 

1 

3 n 

3rc+l 

3 n 


Ci=l 

F ± =2n 

G 1 =2re+1 

I 1= 0 

— 

p 

II 

O 

F 

II 

O 

g 2 =o 

I,=2»+l 

? 

C 3 =0 

f 3 =o 

g 3 =o 

I 3 =0 

— 

(2n) 

2 n (2 n) a ~ 1 

2 n (2 n) ^ 

— 

(2 n) * 

1 

2 n 

1 


2 n 


npHMenaHHe. G (caulis) — BereTaTHBHbiii hhh BereTaTHBHO-penpoAyK THBIIblM roAHAHbiri no6er;; 
F (folium) jihct; G (gemmae) — nouna; I (inflorescentiae) — peiipop;yKTHBHbiii roAMUHHH iiooer; Pi (fi 0 _ 
ris) — uBeTOKj a — roA, Ha kotopbih iipoh3boahtch pacue r r noACMCTeMti; n — uhcjio MyTOBOK Ha CTeojie hcxoa^ 
Horo roAHUHoro no(5era. 


422 




C§fo 6 



1 2q i&A 26 tifk 3 

Phc. 3. CxeMBi flH$$epeHu;Haij;Hii annKaJibHBix MepncTeM, hjih rpa^nnecKan HHTepnpeTaijHfl 
reHeTiraecKHx nporpaMM, no kotopbim n^eT o6pa30BaHne pa3jinnHBix thhob noflcncTeM. 

1 — BereTaTHBHaa anHKajiBHaa MepncTeMa; 2a — BereTaTHBHO-penpoayKTHBHaa anHKajiBHaa MepncTeMa (neH- 
TpaJiBHaa nmmnajn> — penpoayKTHBHaa, JiaTepajiBHaa — BereTaTHBHaa); 26 — BereTaTHBHO-penpcmyKTHBHaa 
anHKajiBHaa MepncTeMa (ijeHTpaJiBHaa nromnajiB — BereTaTHBHaa, JiaTepajiBHaa — penpo«yKTHBHaa); 3 .— 
penpo«yKTHBHaa anHKajiBHaa MepncTeMa; A, E, B. . . ht. r. — cxeMBi AH(J)ii)epeHijHaHHH anHKajiBHBix MepncTeM 
icjieea) h cooTBeTCTByiomHe hm cxeMBi MopftojiornqecKHX CTpyKTyp ( cnpaea ), xapaKTepH3yiomHe pa3BHTHe pa3Jinq- 
HBIX THHOB HOffCHCTeM; A 0 , Af . Bo, Bt. . . H T. R. — 3TaHH flH(|)(|)epeHIIHaiJHH aHHKaJIBHHX MepHCTeM H COOTBeT- 

CTByiomHe hm Mop(J)oaorHqecKHe CTpyKTypu. 


B rOA HxjB03HHKH0BeHHH) o6pa3yeT CBOH, HHflHBHflyaJIBHBIH, TOJIBKO flJIH Hero Xa- 
paKTepHBiH ran chctgmbi, KOTopan 3BOJiion;HOHHpyeT b cootb0tctbhh c tojibko efi, 
3T0H CHCTeMe, npHCymHMH 3aKOHOMepHOCTHMH, BBipa>KaiOIH;HMHCH, BO-nepBBIX, B on- 
peAeJieHHOM rane BeTBJieHHH (HanpnMep, y rana A — MOHono^najiBHBiH, y rana B — 
'CHMno^HajiBHBin) h, bo-btophx, b onpeflejieHHOM racjie CTpyKTypHBix aneMeHTOB, 1 

1 OCHOBHBIMH CTp y KTy pHBIMH 3JieMeHTaMH TBKOH CHCTeMBI HBJIHIOTCfl rOflHnHBie Ho6erH. 
KaHCfltiH roflnnHHH no6er HeceT onpejjejieHHoe hhcjio JincTbeB, nonen, ijBeTKOB, KOTopue Tanace 
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cjiaraiomHX CHCTeMy b KaacABin KOHKpeTHtm momght ee pa3BHTna (Ta6ji. 1 h 2). 
IIocKOJiBKy cncTeMOH, no CepeSpanoBy (1952), aBJiaeTca Bee Tejio MHorojieTHero 
pacTeHHH, to pa3JinaHBie thhh cncTeM, o6pa3yeMbie cooTBeTCTByiomHMH ranaMH ro- 
Ahhhbix no6eroB, mh 6yAeM Ha3biBaTB noAcncTeMaMn. The HOAcncTeMH onpeAejia- 
eTCH thhom ncxoAHoro ajih AaHHon noACHCTeMBi roAHHHoro no6era. HanpnMep, hoa- 
CHCTeMa (E[) rana A (n A ) (pnc. 1, paA A) onpeAejiaeTca roAHHHBiM no6eroM rana 
A (pnc. 1, A ± ), a noACHCTeMa IIe (pnc. 1, paA B) — roAHHHBiM no6eroM rana B 
(pnc. 1, Ej). 9TanBi pa3BHTna Bcex o6cy>KAaeMBix thhob noACHCTeM noKa3aHBi Ha 
pnc. 1 b BHAe paAOB A, E, B h t. a*, rAe KaacABiH HJieH paAa (HanpnMep, A u A 2 , 
A 3 h t, a.) HJiJiiocTpHpyeT CTpoeHne noACHCTeMBi b AaHHHH KOHKpeTHBin momcht ee 
pa3BHTna; CTpyKTypHaa opraHH3an;Ha noACHCTeM pa3JinaHBix thhob hpeboahtch 

b Ta6a. 3. 

Hhcjio CTpyKTypHBix 3JieMeHTOB, cjiaraiomnx pa3JinaHBie thhh noACHCTeM, H3- 
MeHaeTca 3aK0H0MepH0 . Y hoachctom II A , IIeh II 3 (pnc. 1, phabi A , E h /f) oho pa- 
CTeT b reoMeTpnaecKOH nporpeccHH, y noACHCTeM n B h n E (pnc. 1, phah^h E) — 
hoctohhho Ha Bcex 3Tanax pa3BHTna. Pa3BHTHe noACHCTeMH lip (pnc. 1, paA r) 
npenpamaeTca Ha BTopon toa nocae ee B03HHKH0BeHna c o6pa30BaHneM penpoAyn- 

THBHBEX TOAHHHBIX HoSerOB (pHC. 1, T^). 

H3BecTH0, hto jik) 6 oh ajieH reoMeTpnaecKon nporpeccHH mohcho onpeAejiHTB no 
$opMyjie o6ni;ero aaeHa nporpeccnn: a n =a ± q , rAe a n — n- hq ajieH nporpeccHH, % — 
nepBBiH HJieH nporpeccnn, a q — 3 HaMeHaTejiB nporpeccnn. B Ta6ji. 1 n 2 npnBeAeHBi 
$opMyjiH oSeahx ajieHOB ajih Bcex ynoMHHyTBix BBime CTpyKTypHBix BJieMeHTOB Bcex 


TABJIHU.A 2 

MaTeMaTH^ecKaa HHTepnpeTaAHH 3aK0H0MepH0CTeH AH$$epeHii;Haii;HH 
annKaJibHHx MepncTeM 


Tunbi 


AriHKaJibHbie MepncTeMbi 


noACHCTeM 

Va 

Ra 

VR « 

Sa 

G 

0 

n A 

(2n+i) (2n+l) ^ 

— 

— 

— 

B 

P 

n B 

2 n (2 n) ^ 

(2 n) “- 1 

— 

? 

e 

M 

M 

n B 

1 

2 n 


? 

e 

H 

H 

BI 

e 

K 

1 

3 n 


? 

r 

H 

n 

n r 

< < 

to M 

II II 

o o 

R.^=2^2-—j— 1 

r 2 =o 


? 

0 

T 

n« 

— 

— 

2 n (2 n) ^ 

(2 n) 0-1 

0 

T 

II 

e 

c 

K 

H 

e 




1 

2 n 


II puMe'iaHHe. V — BereTaTHBHaa annKaJibHan MepHCTeMa, R — penpOAyKTHBHaa 
anMKajibHan MepucTeMa, VR — • BereTaTHBHO-penpo^yKTHBHan anHKanbHaa Mepiic r reMa, S —• Me¬ 
pHCTeMa 3apOAbima ceMeHH, a n n — to >Ke, ^to h b Taftji. 1. 


mojkho paccMaTpnBaTb b KanecTBe CTpyKTypHBix ajieMeHTOB cncTeMbi. G Apyroii ctopohh, ecjin 
paccMaTpnBaTb CHCTeMy KaK coBOKynHocTb pa3JiHHHBix TnnoB annKaJibHBix MepncTeM, o neM 
nofifleT penb Aajibme, to annKajibHBie MepncTeMbi TO>Ke 6yAyT hbjihtbch CTpyKTypHbiMH ajieMeH- 
TaMH CHCTeMBI. 
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pHC. 4. rH6pnflHbIH BapnaHT B03HHKH0BeHHH 
penpoflyKTHBHofi annKajibHOii MepncTeMM. 


AllHKA/JbHblE MEPHCTEMb! 


x _ 

THHOB HOftCHCTeM. Ilpn HOMOIHH 3THX nZ,$J£ emam o u8H0 ~ „ BezemamuZo- 

(JopMyJI MH HOJiynaeM B03M02KH0CTB ^AAbb^ PenpodyKmu6H09 -mun E 

MO^ejinpoBaTB cocTOHHne Bcex ranoB ' ✓-- 

noACHCTeM b jik)6oh HHTepecyiomHH Hac x. 

MOMeHT HX pa3BHTHH, 2 a 3TO B CBOK) 
onepe^B oTKpBiBaeT nyTB .hjih co3AaHHH f 

MaTeMaTH^ecKOH Mo^ejiH chctombi mho- 7 /~TW 

roJieTHero pacTeHHH b ijejioM, nocKOJiBKy y/ / \ 

nocjieAHHH npeACTaBJiHeT co6oh Anna- / J ^ 

MHHeCKVK) COBOKyHHOCTB pa3JIHHHBIX rmembi 

THHOB HOACHCTeM (Ta0JI. 3). ^ ^ ^ 

9bojhoi];hk) hoachctom mohcho pac- y~N ^ 

CMaTpHBaTB He TOJIBKO C TOHKH 3peHHH VA 4Mb d&A 

CTpoeHHH H 3 aKOHOMepHOCTen pa 3 BHTHH A ABB AABl AaBB AoBb 

cooTBeTCTByion];HX Mop<|)OJiorHHecKHX 

CTpyKTyp (pnc. 1, phabi A — E), ho h Qy f$A &A A 

KaK HOCTOHHHO H/Ty nTJT IT C TOH HJIH HHOH p- £ AABb AAbb AaBb Aobb 

CTeneHBio hht0hchbhocth npon;ecc ah#- ^ 

(JepeHipiapHH annKajiBHBix MepncTeM, (°B) 4&A t&A t&A i&A 

B pe3yJIBTaTe KOTOporO #0pMHpyK)TCH AaBB AaBb aoBB 00 Bb 

roAHHHHe no6ern, a cjieAOBaTejiBHo, h ^ 

HOACHCTeMH pa3JIHHHBIX THHOB. Ha OS) A && dfa 

pnc. 3 H3O0pa>KeHBI MOp$OJIOrHHeCKHe AaBb Aobb aaBb aabb 

CTpyKTypBi (cnpaBa), xapaKTepH3yK>ni;He 

pa3BHTne pa3JiHHHBix THHOB Ho^CHCTeM, h cooTBeTCTByiomHe hm cxeMH AH<|)<|)epeH- 
ijHapHH annKajiBHBix MepncTeM (cjieBa), KOTopBie mohcho paccMaTpnBaTB KaK rpa#H- 
necKyio HHTepnpeTan;HK) reHeTnnecKHx nporpaMM, no kotopbim HAeT #opMHpoBaHHe- 
Toro hjih HHoro THna noACHCTeMBi; MaTeMaranecKaH HHTepnpeTan;HH 3aK0H0MepH0- 
CTen ,n;H(|)(|)epeHn;Han;HH annKajiBHBix MepncTeM (hjih reHeTHnecKHx nporpaMM) AaHa 
b Ta6ji. 2. 

AnnKajiBHBie MepncTeMH Ha pnc. 3 noKa3aHH b BHAe nojiynpyra, pa3Aejiemioro 
Ha Tpn ceKTopa. IJeHTpaJiBHBiH ceKTop cHMBOJiH3npyeT n;eHTpajiBHyio HHHipiajiB 
anHK.aJiBHOH MepncTeMBi, o6pa3yK)iu;yio BepxyinenHyio annKajiBHyio MepncTeMy (hjih 
oahhohhbih ijBeTOK) SyAymero roAHHHoro no6era, a ABa 6okobbix ceKTopa — jiaTe- 
pajiBHyio HHHpnaJiB, o6pa3yioii];yio 6oKOBBie hjih na3yinHBie annKajiBHBie MepncTeMH 
(hjih na3yinHBie pBeTKn) SyAymero roAHHHoro no6era. CeKTopa, OKpameHHBie b nep- 
hbih pBeT, npeACTaBJiniOT penpoAyKTHBHHe HHHpnaJiH anHKajiBHOH MepncTeMBi, He- 
OKpameHHBie— BereTaTHBHBie. nepBBie #opMHpyiOT coijBeTHH hjih oAHHOHHBie pBeTKH 
(a b KOHenHOM HTore — annKajiBHBie MepncTeMBi, KanecTBeHHo OTjiHHHBie ot ammajiB- 
hbix MepncTeM MaTepnHCKoro pacTeHnn), BTopBie — cjieAyiomee noKOJiemie amraajiB- 
HBIX MepncTeM, KOTopBie B 3aBHCHMOCTH OT THHa HOACHCTeMBI MoryT 6bitb BereTa- 
THBHBIMH (pHC. 3, A 0 , E 0 , B 0 , T^), BereTaTHBHO-penpOAyKTHBHBIMH (pnc. 3, Jf 0 ,E 0 ) 
HJIH penpOftyKTHBHBIMH (pHC. 3, ffi 0 ). HhCJIO THnOB aHHKaJIBHBIX MepHCTeM COOTBeT- 
CTByeT HHCJiy THnoB toahhhbix noSeroB. Thh anHKajiBHOH MepncTeMBi o6o3HanaeTcn 
toh nee 6yKBOH, hto h thh cooTBeTCTByiomero en (hjih (JopMHpyeMoro eio) roftHHHoro 
no6era. 

06hi;hm ajih Bcex TnnoB annKajiBHBix MepncTeM HBjmeTcn HajiHnne AByx HHHii;Ha- 
Jien: penTpaJiBHon h jiaTepajiBHon. Cnei];H(|)HHHocTB Ka>KAoro rana anHKajiBHOH Mepn- 
CTeMBi onpe^ejineTCH $yHKii;HOHajiBHOH cnen;HaJiH3ai];HeH 3 thx HHHpnajieH. 

TaKHM o6pa30M, HaM H3BecTHBi CTpyKTypHO-^yHKpHOHajiBHaH opraHH3an;HH h 
3aK0H0MepH0CTH ^H$$epeHi];Hai];HH Bcex nepe™cjieHHBix BBirne THnoB annKajiBHBix 

2 Ilpn cocTaBjieHHH $opMyji HaMH yHHTBTBajica tot $aKT, hto noKa3aTejib n — BejiHHHHa 
nepeMeHHan, t. e. hto OHa 3BOJiioii;HOHHpyeT b 0HT0reHe3e. He cjie^yeT, o^HaKo, flyMaTb, hto H3- 
MeHeHHH n xaoTHHHbi. Ectb ocnoBaHHH npe^nojiaraTb, hto b penpoflyKTHBHon <|a3e 3HaneHHe 
n CTa6njiH3HpyeTCH n oho, BeponTHO, BH,niocneH;H(|)HHHO. ^jih BbiacHeHHH aToro Bonpoca Heo6- 
XOflHMbl flOnOJIHHTeJIbHbie HCCJieflOBaHHH. 




BezemomuBHO- 
penpodyKmuBHan - mun E 
oaBB 


riMembt 


A A 

AABB AABl AaBB AaBh 

AABb AAbb AoBb Aobb 

A Aftt cEi l £7 a 

AaBB AoBb aoBB oaBb 

A &A 

AaBb Aobb aaBb aabb 


2 EoTaimqecKHfi raypHaji, JSTe 4, 1982 r. 
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MepncTeM, a cjieAOBaTejiBHO, h to, KaK Ha ypoBHe annKajiBHBix MepncTeM ocymecT- 
BJineTCH npoijecc o6pa30BaHHH pa3JiHHHBix thhob hoachctom. OcTaeTcn bbihchhtb, 
KaK HOACHCTeMH II £ H IIe MOTJIH 3BOJHOHjHOHHpOBaTB B HOftCHCTeMy n r , anOACHCTeMa 
Ilr — B HOACHCTeMH IIb H IIb. 

9BOJiion;HH noACHCTeM II ^ h He b noACHCTeMy n r (cynjecTBOBaHHe b npomjioM 
3THX THHOB HOACHCTeM MH HOKa HpHHHMaeM 6e3 KaKHX-JIH(5o ,n;OKa3aTeJIBCTB) CBH- 
3aHa C B03HHKH0BeHHeM HOBOrO THHa aHHKaJIBHOH MepHCTeMBI — penpOflyKTHBHOrO 
(pnc. 3, }K 0 ), kotopbih mot o6pa30BaTBCH Ha ocHOBaHHH oflHoro hjih o6ohx cpa3y 
npeAKOBHx thhob BereTaraBHo-penpojiyKTHBHBix annKajiBHBix MepncTeM — R h E 
{pnc. 3, Mo, E 0 ). 

TeHeTHKH b H3yneHHH HacjieAOBaHHH npn3HaKOB hcxoaht h3 npe,n;nojio>KeHHH, hto 
pa3BHTHe Ka>KAoro npn3HaKa onpeAeJineTCH otaojibhhm reHOM. IIo3TOMy npe,n;nojio- 
muM (pnc. 4), hto cymecTByeT reH A (flOMHHaHraan ajuiejiB), onpeflejraiomHH penpo- 
jjyKTHBHyio cnen;HajiH3an;HK) n;eHTpaJiBHOH HHHijHaJiH annKaJiBHon MepncTeMBi, h 
reH a (pen;eccHBHaH ajuiejiB), onpeAejraiomHH BereTaTHBHyio cnen;HajiH3ai];Hio toh me 
caMOH HHHn;HajiH; reH B nycTB onpeAejraeT penpo,n;yKTHBHyK) cnen;HajiH3ai];Hio jiaTe- 
pajiBHOH HHHH|HajiH, a reH b — BereTaTHBHyio cnen;HajiH3an;Hio toh me caMOH hhh- 
n;HaJiH. Tor,n;a reHOTHHBi pacTeHHH c BereTaraBHO-penpoAyKTHBHHMH annKajiBHBiMH 
MepncTeMaMH thhob h E (pnc. 3, E 0 ) SyuyT cooTBeTCTBeHHo: AAbb (hjih 

Aabb) h aaBB (hjih aaBb); reHOTHHH pacTeHHH c penpo,ny kthbhbimh annKajiBHBiMH 
MepncTeMaMH rana 5K (pnc. 3, }K 0 ) — AABB (hjih AABb, AaBB, AaBb). 

IIpeBpameHHe annKajiBHBix BereTaraBHO-penpoAyKraBHHx MepncTeM thhob 
h E b penpoAyKTHBHyio MepncTeMy rana JK motjio ocynjecTBHTBCH no KpaimefiMepe 
^ByMH nyTHMn: BO-nepBBix, b pe3yjiBTaTe reHHBix MyTanjHH h, bo-btopbix, b pe3yjiB- 
TaTe CKpem;HBaHHH pacTeHHH c anHKajiBHHMH MepncTeMaMH thhob JX h E. 

B nepBOM cjiynae penpo^yKraBHan annKajiBHan MepncTeMa Morjia B03HHKHyTB 
b pe3yjiBTaTe MyraijHH Bcero jihihb o,n;Horo reHa y pacTeHHH c jiio6hm H3 AByx npeA- 
kobbix thhob BereTaraBHo-penpo,n;yKTHBHBix annKajiBHBix MepncTeM. MyTaijHOHHBiH 
BapnaHT B03HHKH0BeHHH penpOflyKTHBHOH aHHKaJIBHOH MepHCTeMBI H3 BereTaTHBHO- 
penpoAyKraBHOH npHBeAeH Hnnce. 


Hcxo«Hbie reHOTHnbi 

reHOTHnbi MyTaHTOB 

PacTeHHH c annKajibHHMH MepncTeMaMH Tnna 

PacTeHHH c annKajibHHMH MepncTeMaMH Tnna 5K 

AAbb 

AABb 

Aabb 

AaBb 

PacTeHHH c annKajibHHMH MepncTeMaMH Tnna E 


aaBB 

AaBB 

aaBb 

AaBb 


npHMe'iaHHe* /KHpHbiM mpH$TOM BtiAeneHbi MyTHpyiomHe reHbi, 


nocjieAyiomee caMOonmieHne Jiio6oro H3 nojiyneHHBix MyTaHTOB hphboaht k o 6- 
pa30BaHHio pacTeHHH c reHoranoM AABB, t. e. roM03nroTHBix no BceM AOMHHaHTHBiM 
npH3HaKaM. 

I^j Bo BTOpOM CJiynae AJIH B03HHKH0BeHHH paCTeHHH C penpOAyKTHBHBIMH aHHKaJIB- 
hbimh MepncTeMaMH HeoSxoAHMO ynacrae o6ohx npe^KOBBix thhob (pnc. 4), b pe- 
3yjiBTaTe CKpenjHBaHnn kotopbix ynce b nepBOM noKOJieHHH nojiynaiOTcn pacTeHHH 
c reHoranoM AaBb. IIocjieAyiomee caMOOHBiJieHHe rnSpn^OB nepBoro noKOJieHHH 
(reHOTnn AaBb) npHEO^HT, KaK h b nepBOM cjiynae, k o6pa30BaHHio reHOTnna AABB. 

ToBopHTB o npeHMynjecTBe KaKoro-TO o^Horo H3 AByx onncaHHHx BapnaHTOB, 
Beponrao, 6e30CH0BaTejiBH0, TaK KaK oahoh h toh me n;ejiH 3 bojhoh;hh Morjia ao- 

CTHHB JIH0O OflHHM H3 ^ByX, JIH0O O0OHMH HyTHMH O^HOBpeMeHHO, HpHHeM C OftHHa- 
koboh CTeneHBio BeponraocTH. OnpeAejieHHo yTBep>K,n;aTB mohcho tojibko oaho — 
ot6op 6jiaronpHHTCTBOBaji coxpaHeHHio pacTeHHH c reHoranoM AABB, hjih c penpo- 
AyKTHBHBIMH aHHKaJIBHBIMH MepHCTeMBMH. 

06pa30BaHne penpo,n;yKTHBHOH annKaJiBHon MepncTeMBi 03Hanajio nepexoA 
ot roAHHHBix noGeroB thhob h E (pnc. 3, Ex), k roAHHHOMy no6ery rana T 
(pnc. 3, r^j. IIoneMy? Bchomhhm, hto annKajiBHBie MepncTeMBi thhob ^ h E 
(pnc. 3, fl 0 , E 0 ) hohbjihiotch tojibko npH nepexo,n;e pacTeHHH b penpo^yKraBHyio 
4>a3y 0HT0reHe3a, t. e. Ha toahhhom no6ere rana A (pnc. 3, A ± ) ohh KaK 6 bi 3 aMe- 
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p 



TaMeTbi 

P 



CD 



Cd 

Pnc. 5. PeKOM6HHaU,HOHHBlH 
BapnaHT o6pa30BaHHH Bere- 

F i 


TaTHBHBIX aHHKaJIBHHX MepH¬ 
CTeM THHOB B H B H3 Tnna T. 


cD 

B *mcJiirreJie «po6n — reHOTHn, 



b 3HaM«HaTeJie — cooTBeTCTByio- 
mnli reHOTHny thii anHKajibHoii 


cd 


Mep HCTeMH. 
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hhiot annKajiBHLie MepncTeMH rana A (pnc. 3, A 0 ). Ecjih me Ha tom me caMOM ro- 
Ahhhom no6ere rana A MecTa MepnCTeM rana A 3anMyT He BereTaraBHo-penpoAyK- 
raBHLie MepncTeMH, a penpo^yKraBHue Tnna JK (pnc. 3, /K 0 ), to h B03HHKHeT 
roAHTHLin no6er rana F (pnc. 3, 7 1 x ), y KOToporo Bee MepncTeMbi — n Bepxyinen- 
Han, h na3yinHHe — penpoAyKTHBHBie. CjieAOBaTejiBHo, c B03HHKH0BeHneM pe- 
npoAyKraBHOH MepncTeMH rana JK (pnc. 3, }K 0 ) aBTOMaranecKH B03HHKaeT h hobhh. 
ran BereTaraBHon MepncTeMH — ran F (pnc. 3, r o ), ijeHTpajiBHan n jiaTepajiBHan: 
HHHE^najin Korapon $opMnpyiOT penpoAyKTHBHHe annKaJiBHHe MepncTeMH 6yAy- 
m;ero roAHHHoro no6era (pnc. 3, r o —/\). BereTaraBHan me annKajiBHan MepncTeMa 
rana V JiencnT b ocHOBe noACHCTeMH II r . 

IIoACHCTeMa n r (pnc. 1, pha F; 3, F) HBHJiacB 3TanHBiM MOMeHTOM b 3BOJiion;HH, 
rnnoTeranecKHX npe^KOB poAa Fraxinus, Tan nan ee o6pa30BaHne CBH3aH0 c B03- 
HHKHOBeHneM penpoAyKTHBHon annKajiBHon MepncTeMBi, a CJieAOBaTejiBHo, n co- 
ABeran, KOTopoe npnnuio Ha CMeHy BereTaraBHO-penpoAyKTHBHOMy roAHHHOMy 
no6ery. no cpaBHeHmo c noACHCTeMaMH II^ n n E (pnc. 1, pnAH /f, E ; 3, /f, E)>. 
KOTopBie mohcho Ha3BaTB yHHBepcaJiBHHMH, Tan nan b hhx npeACTaBJieHa n Bere¬ 
TaraBHan, n penpoAyKraBHan c$epH, noACHCTeMa II r — y3KOcnen;HaJiH3HpoBaHa: 
n BepxymenHan, n na3ymHHe annKaJiBHBie MepncTeMH roAHHHoro no6era Tnna T 
(pnc. 1, r ± \ 3, r i) nBJiniOTcn penpoAy kthbhbimh, Ha cneAyiomnn toa H3 hhx o 6- 
pa3yiOTcn BepxymenHoe h SonoBBie coABeran, h >kh3hb HOAcncTeMBi II r Ha btom 
npeKpani;aeTcn. IIo3TOMy mohcho npeAnojio?KHTB, hto ot6op He 6jiaronpnnTCTBOBaJi 
npon;BeTaHHK) pacTeHnn c toahhhbimh noderaMH rana T, (JyHKAHOHnpoBaHne koto- 
pnx b CHCTeMe MHoroneraero pacTeHnn hphboahjio k nporpeccnpyioiAeMy yMeHB- 
rneHHK) HHCJia Tonen pocTa h k Sbictpoh rn6ejra chctcmh b n;ejiOM. 

BbIXOAOM H3 3TOH ABOHCTBeHHOH CHTyaAHH, npn KOTOpOH BHOBB o6pa30BaB- 
mancn noACHCTeMa o6jiaAa.ua Kan ohobhahbimh ,n;ocTOHHCTBaMH (BereTaraBHo- 
penpoAyKTHBHBiH roflHHHBiii no6er 3aMeHeH Ha penpoAyKTHBHBin — coABerae), 
TaK H HBHBIMH HeftOCTaTKaMH (KpaTKOBpeMeHHOCTB CyiQjOCTB OB aHHH, OTpHAaTeJIBHO 
BjramomaH Ha cncTeMy b n;ejiOM), hbhjiocb o6pa30BaHne AByx hobbix ranoB hoa- 
CHCTeM — n B n n B (pnc. 1, pn^H E , B ; pnc. 3, E , B ), coxpaHnronpix nojionmTejiB- 
HBie oco6eHHocTn no^CHCTeMBi Up h HCKjnonaiomHX ee He,n;ocTaTKH. 

9bojiioahh HOAcncTeMBi n r b no^CHCTeMBi n B h n B nBJineTcn cjieACTBneM bbo- 
jiioahh annKajiBHon MepncTeMbi rana T (pnc. 3, r o ) b annKaJiBHBie MepncTeMbi 
ranoB B h B (pnc. 3, E 0 h F 0 ), h o6t>hchhtb ee mohcho jih6o MyTai^nnMH renoB, 
jih6o hx nepeKOM.6HHan;HeH. 

E[peAnojio>KHM, hto cymecTByiOT reH C (AOMHHaHraan ajuiejib), onpeAejinio- 
iahh (JopMHpoBaHHe penpoAyKTHBHon annKajiBHon MepncTeMH 6yAyni;ero roAnn- 
Horo no6era H3 n;eHTpajiBHOH HHHAnaJin hcxoahoh BereTaraBHon MepncTeMbi, h 
reH c (pen;eccHBHan ajuiejib), onpeAejimoiAnn (JjopMnpoBaHne BereTaraBHon ann- 
najiBHOH MepncTeMbi H3 toh me caMOH HHHii;HaJiH; nycTB reH D onpeAenneT <$opMH- 
poBaHne penpoAyKTHBHBix amiKaJiBHBix MepncTeM 6yAyni;ero roAHHHoro no6era 
H3 jiaTepajiBHOH HHHAnaJiH hcxoahoh BereTaraBHon MepncTeMBi , a reH d — Bere- 
TaTHBHBIX aHHKaJIBHHX MepHCTeM H3 TOH >Ke CBMOH HHHAHaJIH. Tor^a reHOTHHBI 
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pacTeHHH c BereTaraBHHMH annKajiBHBiMH MepncTeMaMH thiiob F, B h B 6yAyT 
cooTBeTCTBeHHo: CCDD (hjih CCDd, CcDD, CcDd), GGdd (hjih Gcdd) h ccDD 
{hjih ccDd). 

Ecjih AonycraTB, hto pacTeHHH c annKajiBHBiMH BereTaTHBHBiMH MepncTeMaMH 
rana T 6bijih reTepo3nroTHBi no o6ohm npn3HaKaM, t. e. HMejra reHoran CcDd, 
to o6pa30BaHne pacTeHHH c BereTaTHBHBiMH MepncTeMaMH thhob B h B cboahtch 
k npocTOH nepeKOM6HHan;HH reHOB b pe3yjiBTaTe caMOOHHJieHHH pacTeHHH c ann- 
kbjibhbimh MepncTeMaMH rana r (pnc. 5). 

Ecjih me pacTeHHH c annKajiBHBiMH MepncTeMaMH rana T 6bijih roM03nroraH 
no o6ohm AOMHHaHTHBiM npH3HaKaM, t. e. HMejiH reHoran CCDD, to ajih o6pa30- 
BaHHH pacTeHHH c annKajiBHBiMH MepncTeMaMH thhob B h B Heo6xoAHMO Kan mhhh- 
MyM ABe Myran;HH: D -> d h C -> c. IIocjieAyiomee caMOonBuieHne MyTaHTOB c reHo- 
ranaMH CCDd h CcDD hphboaht k o6pa30BaHHK) roM03HroraBix oco6en c reHo- 
ranaMH CCdd h ccDD hjih cooTBeTCTBeHHo pacTeHHH c annKajiBHBiMH MepncTeMaMH 
thhob B h B. 

CTpyKTypHan opraHnaai^nn h HeKOTopwe saKOHOMepHOcra pa3Bnran 
cncTeM MHorojieTHHX pacTeHHH Ha npHMepe npeACTaBHTejien 
po^a Fraxinus h ero rmiOTeraqecKHX npe^KOB. 

9bOJHOU,HH pa3JIHTHBIX TIinOB CHCTeM 

CncTeMa MHorojieraero pacTeHHH (C) npeACTaBJineT co6oh AHHaMHnecKyio co- 
BOKynHOCTB, KaK npaBHJio, AByx thhob HOACHCTeM. ^0 BCTynjieHHH b penpoAyK- 
THBHyio $a3y OHToreHe3a bo Bcex 6e3 HCKJHoneHHH Tnnax CHCTeM $yHKn;HOHHpyeT 
OAHH eAHHCTBeHHHH THH H0 ACHCTeMH — IIa (pHC. 1, pHA A), HeM H oSBUCHHeTCH 
B*npHHn;Hne OAHHaKOBBin xoa pa3BHran Bcex thhob CHCTeM b 3tot nepnoA hx >kh3hh. 
B penpoAyKTHBHOH $a3e OHToreHe3a HapnAy c noACHCTeMOH Hi b KancAOH CHCTeMe 
HanHHaeT (|>yHKn;HOHHp obbtb em;e oahh ran no^CHCTeMBi, kotopbih h onpe^ejineT 
ee (cHCTeMBi) cnen;H$HHH 0 CTB (cm. Ta6ji. 3). HanpnMep, cncTeMy rana B (Gb) onpe- 
flejineT nouBjimomancn b penpoAyKTHBHoii $a3e OHToreHe3a noACHCTeMa IIb 
(pnc. 1, pnA B), a cncTeMy Cb — noACHCTeMa n B (pnc. 1, pnA B). Otmcthm, hto 
Ka>KABiH noApoA poAa Fraxinus , a TaKnce rnnoTeranecKHe TaKCOHH E, R h V xapaK- 
TepH3yK)TCH onpeAOJieHHBiM thhom CHCTeMBi (Ta6ji. 3). 

B Ta6ji. 3 AaeTCH xapaKTepncraKa CTpyKTypHBix ypoBHen pa3JiHHHBix ranoB 
CHCTeM. Ecjih nepenncjinTB 3 th ypoBHH b HanpaBjieHHH Bee SojiBinen AOTajiraa- 
h;hh, to nojiyHHTcn cjieAyioman nocjieAOBaTejiBHOCTB: cncTeMa—noACHCTeMH— 
roAHHHHe no6ern—annKaJiBHBie MepncTeMH. CncTeMy MHorojieraero pacTeHHH, 
tbkhm o6pa30M, mohcho aHajiH3npoBaTB, paccMaTpHBan tot hjih hhoh ypoBeHB 
ee opraHH3an;HH, a OTjiHnne 3 thx hoaxoaob 6yAeT 3aKJiK)HaTBcn, BO-nepBBix, b CTe- 
neHH A©TajiH3an;HH h, bo-btopbix, b CTeneHH ycjioncHeHHH B3aHMOCBH3en otacjib- 
hbix 3JieMeHTOB KancAoro CTpyKTypHoro ypoBHH. Beponrao, neM AaJiBine mbi SyAeM 
npoABHraTBcn ot ypoBHH annKajiBHBix MepncTeM b CTopoHy Been CHCTeMBi MHoro- 
jieraero pacTeHHH, TeM Bee 6ojiee cjiohchhmh h MeHee HpeACKa3yeMBiMH 6yAyT 
CTaHOBHTBcn B3aHMOCBH3H CTpyKTypHBix 3JieMeHTOB cooTBeTCTByiomHx ypoBHen. 

TaK KaK HaM H3BeCTHBI 3aKOHOMepHOCTH pa3BHTHH BCeX OHHCaHHBIX BHHie 
THHOB HOACHCTeM, TO AJIH yCTaHOBJieHHH 3aKOHOMepHOCTen pa3BHTHH pa3JIHHHBIX 
thhob CHCTeM Heo6xoAHMO onpeAOJiHTB aojik) ynacran Ka>KAoro rana noACHCTeMBi 
hjih BpeMeHHoe h npocTpaHCTBeHHoe cooraoineHHH pa3JiHHHHx thhob hoachctom 
b CHCTeMax MHorojieTHHX pacTeHHH Ha nporanceHHH Bcero OHToreHe3a. 

fto BCTynjieHHH MHorojieTHHX pacTeHHH hjih CHCTeM b penpoAyKTHBHyio $a3y 
OHToreHe3a hx pa3Bnrae npoxoAHT, KaK ynce OTMenajiocB BBirne, b npnHijHne OAHHa- 
kobo, TaK KaK bo Bcex ranax CHCTeM b 3tot nepnoA hx >kh3hh $yHKn;HOHHpyeT 
OAHa eAHHCTBeHHan noACHCTeMa — n A (pnc. 1, pnA A). TpyAnocra aHajiH3a 3a- 
KOHOMepHOCTeH pa3BHTHH CHCTeM B03HHKaK)T HpH nepeXOAe CHCTeM B penpoAyKTHB¬ 
Hyio $a3y OHToreHe3a. CBH3aHBi 3th TpyAHOcra He tojibko c yBejinneHneM nncjia 
OAHOBpeMeHHO $yHKii;HOHHpyioiii;HX HOACHCTeM (k noACHCTeMe II A Ha 3tom 3Tane 
B ;3aBHCHMOCTH OT THHa CHCTeMH AoSaBJIHeTCH OAHa H3 HOACHCTeM THHOB B — E — 

pnc. 1 , phah B — E ), ho h c TeM, hto noACHCTeMBi , 3HaMeHyK)in;He nepexoA CHCTeM 
b penpoAyKTHBHyio $a3y OHToreHe3a, $yHKn;HOHHpyiOT He hoctohhho, a nepnoAHnecKH 
CMeHHioTCH noACHCTeMOH II A . OnpeAOJiHTB BpeMH cymecTBOBaHHH Ka>KAoro rana 
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TABJIHIJA 3 

CTpyKTypHaa opraHH3an;HH pa3jmamjx thiiob chctcm MHorojieTHHX pacTeHHH 
Ha npHMepe npeACTaBHTeJien po/ja Fraxinus h ero rnnoTeTHaecKnx npe^KOB 
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1 -r Cg — Cg — THnti chctcm; 2 — n A — ITg — THnbi noACHCTeM; 3 — A—}K — THim] roflHHHbix no(5eroB; 
4 — V, VR, R — BereTaTHBHaa, BereTaTHBHO.-penpOflyKTHBHaH h penpoflyKTUBHaa anHKanbHbie MepncTeMbi, 
saHaMaiomwe BepxymeaHoe nono>KeHHe Ha roflHHHOM noSere; v, vr, r — Te me ^anHKanbHbie MepnCTeMbi, ho 
8aHHMaiomHe na3yuiHoe nonomeHHe Ha toahhhom noSere; S — annKajibHaa MepHCTeMa 3apoji;bima ceMeHH; thiim 
eeTBJieHHH no^CHCTeM: MEL — MOHonofluajibHbiH, MIIP — MOHonofluajibHbiii c peflyKijHeii Gokobbix oceft, CII— 
CHMnoffHanbHbiii. 


noACHCTeMH, aacTOTy nepaoAHaecKax CMeH oahoto Tana APyraM Ha 3tom 3Tane 
oHToreHe3a cjiohcho. IIpocTpaHCTBeHHoe a BpeMeHHoe cooTHoineHaa pa3JiaaHBix 
TanoB noAcaCTeM b cacTeMe MHorojieTHero pacTeHaa, BepoHTHo, A^TepMaHapoBaHH 
reHeTaaecKoa nporpaMMoa, ho B03AeacTBae oapyHcaiomea cacTeMy SaoTaaecKOa 
a a6aoTaaecKoa cpeABi bhocbt cbob KoppeKTaBH a KOHeaHBia pe3yjiBTaT npa peajia- 
3an;aa nporpaMMH b tob ajia bhob CTeneHa otkjiohhotch ot hopmh a CTaHOBBTCH 
TpyAHO npeACKa3yeMHM. TeM He MeHee onpeAejieHHBie tohaohiiibb b cooTHomeHaa 
noAcaCTeM y pa3JiaaHHx thhob eacTeM Ha6jiK)AaiOTCH. HMeHHO 3tbmb TeHAOHnjB- 
HMB MOHCHO oS'BHCHBTB HeKOTOpBie 0 C 06 eHH 0 CTH pa3BBTHH CBCTeM pa3JIBHHHX TB- 
noB, a BMeHHo: >KB3HeHHBie $opMH, nepaoAHHHOCTB a jib paBHOMepHyio no roAaM 
HHTeHCHBHOCTB HJIOAOHOHieHHH, HeyAaHHBie OHHTH HHTpOAyKAHH. 

OAHOBpeMeHHoe $y hkii;hohhpob aHae b cacTeMe MHorojieTHero pacTeHaa AByx 
tbhob noAcaCTeM (b . penpoAyKTHBHoa $a3e OHToreHe3a) aBJiaeTca npaaaHOB 
napajuiejiBHoro pa3BBTaa b cacTeMe AByx tbhob BeTBJieHaa (TaSji. 3): HanpaMep 
y npeACTaBHTejia noApoAa Ornus (Ce) — MOHonoAaajiBHoro (II A ) h CBMHOAnaJiB- 
Horo (IIb), y npeACTaBBTejiea noApoAa Fraxinus (C B ) — MOHonoAnajiBHoro (n A ) h 
MOHonoAaajiBHoro c peAyKijaeB 6okobhx ocea (n B ). H3BecTH0 TaKHce, hto bbabi 
noApoAa Ornus — 3to, Kaa npaBHJio, HeSojiBinae abPbbbh bjib KycTapHBKa (F. or¬ 
nus L., F. raibocarpa Regel), a bbabi noApoAa Fraxinus b SojiBmaHCTBe cjiyaaeB — 
BBicoKae ABpaBBa, HepeAKO AOCTaraiomae 40 m bhcotbi ( F . excelsior L F. angusti - 
folia ssp. pannonica Soo et Simon). Oahob b3 hbcto MexaHaaecKax npaanH Tanax 
apao BHpaaceHHBix raSaTyaJiBHBix pa3Jiaaaa aBJiaeTca hohth nojiHoe aombhhpo- 
BaHae b cacTeMe C B (hoapoa Ornus) nbAcacTeMBi II B HaA noAcacTeMoa II A , hjib 
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CHMnoflHaJiBHoro BeTBJieHHH HaA MOHonoAnajiBHBiM, a b cncTeMe Cb (hoapoa Fraxi — 
nus) — nepnoAHHecKoe AOMHHnpoBaHHe noACHCTeMBi 1I B HaA HOACHCTeMOH n A ». 
hjih MOHonoAnajiBHoro c peAyKAnen 6 okobbix ocen BeTBJieHHH HaA MOHonoAHajib- 

HBIM. MOHCeT B03HHKHyTB BOHpoC, HOHeMy B CHCTeMe C B AOHyCKaeTCH HOJIHOe AOMH— 
HHpOBaHHe HOACHCTeMBI n B HaA HOACHCTeMOH IIa, a B CHCTeMe C B — TOJIBKO nepn- 
OAHHeCKOe AOMHHnpoBaHHe HOACHCTeMBI n B HaA HOACHCTeMOH IIa? OTBeT neo6xo— 
AHMO HCKaTB B 3aKOHOMepHOCTHX pa3BHTHH COOTBeTCTByiOIAHX THHOB HOACHCTeM.. 
Ecjih noACHCTeMa n B (pnc. 1, pHA B; Ta6ji. 1 h 2) o6ecneHHBaeT HapacTaK>m,ee pa3- 
BHTHe nan BereTaraBHOH, Tan h penpoAyKTHBHOH ccjep opraHH3Ma h, cjieAOBaTejiBHo* 
Heo6xoA0 MOCTB b napajuiejiBHOM (JyHKAHOHnpoBaHHH em;e h noACHCTeMBi IIa ot- 
naAaeT, to c HOACHCTeMOH II B aojio o 6 ctoht HHane. IIojiHoe AOMHHnpoBaHHe hoa- 
CHCTeMH n B (pnc. 1, pHA B) HaA HOACHCTeMOH IIa (pnc. 1, paA A) b CHCTeMe Cr. 
npHBejio 6 h k nojiHOMy npeKpameHHK) BeTBJieHHH, hto b cboio onepeAB octbhobhjio 
6 bi pa3BHTHe Kan BereTaraBHOH, Tan h penpoAyKTHBHOH c$ep opraHH3Ma. IIoctohh- 
Hoe yAJiHHeHne ocTaBinencH aacra toahhhhx no6eroB Tnna B (pnc. 1, —B 3 )> 
hbhjiocb 6 h npHHHHOH CHanajia hx noBncaHHH, a 3aTeM h o6jiaMBiBaHHH. BepoHTHo,. 
HMeHHo no3TOMy noACHCTeMa n B b CHCTeMe C B (noApoA Fraxinus) AOJinraa nepno- 
AHHecKH CMeHHTBCH HOACHCTeMOH IIa, KOTopaH o6orani;aeT BereTaTHBHyio c^epy 
H TeM CaMBIM C03AaeT yCJIOBHH AJIH pa3BHTHH penpoAyKTHBHOH. AHaJIOTHHHBie 3a- 
KOHOMepHOCTH COOTHOineHHH pa3JIHHHBIX THHOB HOACHCTeM B OHTOTeHe3e AOJI>KHBE 
6 bijih Ha6jiioAaTBCH h b rnnoTeTHHecKHX CHCTeMax thhob JX h E (cm. Ta6ji. 3). 

CooTHoineHneM hoachctom b penpoAyKTHBHOH <$a3e OHToreHe3a mo;kho o 6 t>hc- 
hhtb neTKO BBipa>KeHHyio nepHOAHHHOCTB (b HopMe) ce30H0B o 6 hjibhoto hjioap— 
HomeHHH y npeACTaBHTejien noApoAa Fraxinus h npHMepHO OAHHaKOByio no roAaM. 
HHTeHCHBHOCTB njiOAOHOineHHH y npeACTaBHTejien noApoAa Ornus. 

IIoATBep>KAOHHeM Bcero BBimecKa3aHHoro MonceT cjiynaiTB TaKnce HeyAanHHHc: 
ohbit hhtp o Ay kh;hh aMepHKaHCKHX HceHen H3 ceKAHH Melioides (Endl.) V. Vassil. 
b 3aKapnaTBe. Ilpn AOCTHHceHHH penpoAyKTHBHOH $a3Bi 0HT0reHe3a kpohh arax: 
pacTeHHH H3-3a HapyineHHH HopMajiBHoro cooTHomeHHH HOACHCTeM n A h IIr. 
b nojiB3y nocjieAHefi HannHaiOT H3rn6aTBCH h HOBHcaiOT, hto hphboaht k yraeTeHHio 
Been CHCTeMBi. flepeBBH, b ecTecTBeHHBix ycjiOBHnx npoH3pacTaHHH AOcraraioiAHe 
40 m bbicotbi, b 3aKapnaTBe He npeBBimaiOT 15 m h HMeiOT 6ojie3HeHHBin bha. 

Bbiboabi 

1. 3aKOHOMepHOCTH pa3BHTHH BCeX OnHCaHHBIX BBIHie THnOB CHCTeM (HOACHC- 
TeM, toahhhhx no6eroB) onpeAejiniOTCH 3aK0H0MepH0CTHMH An$$opeHn;Haii;Hm 
cooTBeTCTByronjHX thhob annKaJiBHBix MepncTeM, KOTopBie b cboio onepeAB koh- 
TpojinpyiOTCH reHeTHnecKHMH nporpaMMaMH. Tpa^HHecKan h MaTeMaTHnecKaa' 
HHTepnpeTan;HH 3aK0H0MepH0CTen AH<|)(f)epeHAHaAHH pa3JiHHHBix mnoB anni^ajiB- 
HBIX MepHCTeM npHB0AHTCH Ha PHC. 3 H B Ta0JI. 2. 

2. 3BOJIIOHHH CHCTeM (HOACHCTeM, TOAHHHBIX no6erOB, aHHKaJIBHBIX MepHCTeM) 
cboahtch k bbojiioahh reHeTHnecKHX nporpaMM (reHomnoB) Ha ocHOBe reHHBix 
MyTau;HH h reHHBix peKOM6nHaAHH, nocjieAHee AonycKaeT bo3mo>khoctb bo3hhk- 
HOBeHHH TaKCOHOB HaABHAOBoro paHra nocpeACTBOM rn6pHAH3aAHH. Onpy^aio- 
man cpeAa BBiCTynaeT b pojin ap6nrpa, oAemiBaioiAero npnroAHocTB hjih Henpn- 
toahoctb Ka>KAoro KOHKpeTHoro reHorana hjih reHeTHnecKOH nporpaMMBi. 

3. MeTejiBnaToe $poHA03Ho-6paKTeo3Hoe coABerae poAa Fraxinus o6pa30Ba- 
jiocb H3 BereTaTHBHo-penpoAyKTHBHBix toahhhbix noSeroB ranoB h E (pnc. 1, /f x 
H Ei), HJIH, eCJIH paCCMaTpHBaTB Bonpoc C TOHKH 3peHHH 3BOJHOAHH anHKaJIBHBIX 
MepncTeM, penpoAyKTHBHaa ammajiBHaH MepncTeMa rana JK (pnc. 3, 1K 0 ) o6pa30- 
BajiacB H3 BereTaTHBHo-penpoAyKTHBHBix annKaJiBHBix MepncTeM thhob h E. 
(pnc. 3, /f 0 h E 0 ) b pe3yjiBTaTe reHHBix MyraAHH hjih reHHBix peKOM6HHan;HH. 

4. BepxyinenHoe nojionceHHe con;BeTHH npeACTaBHTejien: noApoAa Ornus h 6 oko- 
Boe — npeACTaBHTejien noApoAa Fraxinus oSbacHneTca hx oSiahm nponcxoACAe- 
HneM ot npeAKa, HMeBmero roAHHHBie no6ern rana T (pnc. 3, i\), BepxymenHaH 
h na3yniHBie MepncTeMBi KOToporo 6 bijih penpoAyKTHBHBiMH h, cjieAOBaTejiBHo r 
o6pa30BBiBajin BepxyinenHoe h 6oKOBBie coABeraH. MexaHH3M bbojiioahh toahh- 
Horo no6era rana Y (pnc. 3, F x ) b thhbi E (pnc. 3, E ± — hoapoa Ornus) h B (pnc. 3^ 

B ± — hoapoa Fraxinus) — (JyHKAHOHajiBHan cneAnajiH3aAHH AOHTpajiBHOH h JiaTe- 


430 



paJibHofi HHHijHajieH npeAKOBoro rana annKajiBHon MepncTeMBi (r) BCJieflCTBne 
reHHbix MyTan;HH hjih reHHux peKOM6HHan;HH. 

5. Bee coBpeMeimoe pa3HOo6pa3ne thhob con;BeTHH po^a Fraxinus oStac- 
sneTCH pe^yKHiHOHHbiMH npon;eccaMH, b pe3yjiBTaTe kotopbix nponcxoAHJia nepe- 
paSoTKa nepBHHHoro rana r^Beraa h nepBHHHoro rana coijBeran cjieflyiomHM 06- 
pa30M (nocjieAOBaTejiBHocTB Morjia 6bitb h hhoh): 

а) n;BeTOK: c naineraoH h BeHHHKOM—c namenKOH, 6e3 BeHHHKa— 6e3 okojio- 
UBeTHHKa (napajuiejiBHo, Beponrao, injio h pa3,n;ejieHHe nojioB); 

б) coijBerae: MeTejiBnarae <$poH,n;o3Hoe—MeTejiBHarae $poH,n;o3Ho-6paKTeo3Hoe— 
MeTejiB^aToe 6paKTeo3Hoe—KHCTeBHftHoe 6paKTeo3Hoe. 

AHajiornHHBie 3aK0H0MepH0CTH 3bojhoii;hh penpoAyKTHBHoro roftHHHoro no- 
-fiera BnepBBie 6bljih onncaHBi Ah. A. Oe,n;opoBBiM (1937) y npeACTaBHTejieH po,n;a 
Acacia Mill, h pa3BHTBi Aji. A. OeAopoBHM (1948). 

6. Bo3HHKHOBeHne penpoAyKTHBHoii annKajiBHOH MepncTeMBi b npon;ecce 3 bo- 

JIIODIHH HOKpBITOCeMHHHBIX paCTeHHH HMeJIO OrpOMHOe 3HaHeHHe He TOJIBKO HOTOMy, 
'HTO OHO npHBeJIO K o6pa30BaHHK) BepxymeHHBIX H 60KOBBIX penpOAyKTHBHBIX 
toahhhbix no6eroB (coijBeran), ho h HOTOMy, hto penpo^yKraBHan annKajiBHaa 
jvtepncTeMa HBHJiacB nepBHM 3TanoM Ha nyra k B03HHKH0BeHHK) OAHOJieraHx 
;>KH3HeHHBIX <$OpM. PenpOAyKTHBHBIH rOftHHHBIH Ho6er (COIJBeTHe) MHOrOJieTHHX 
pacTeHHH OTJiHHaeTCH ot OAHOJieTHero paCTeHHH tojibko TeM, hto ero noaBjieHHio 
m OHToreHe3e MHoroaeTHero pacTeHna npe^niecTByeT BereTaraBHaa <$a3a pa3BHTna. 
Ecjih ^onycraTB, hto b pe3yjiBTaTe reHHon MyTan;HH y MHorojieraero pacTeHna 
c penpo,n;yKTHBHBiMH anHKaaBHBiMH MepncTeMaMH BereTaraBHaa <$a3a BBina,n;aeT, 
t. e. $opMOo6pa30BaTeaBHBie npoijeccBi y npopocTKa HaaHyTca cpa3y ace c penpo- 
JHyKTHBHOH aHHKaaBHOH MepHCTeMBI, TO H B03HHKHeT OAHOJieTHHH >KH3HeHHaa (JopMa. 
H3 Bcero BBimecKa3aHHoro caeAyeT: 

а) o^HoaeTHHe pacTeHna B03HHKan an6o o^HOBpeMeHHo c B03HHKH0BeHneM 
penpoAyKTHBHoii ammaaBHOH MepncTeMBi — penpoAyKTHBHoro roftHHHoro no6era 
{con;BeTHa) y npe^KOBBix MHoroaeTHnx pacTeHHH, jih6o no3>Ke, ho He paHBine; 

б) nepBHHHBie oflHOJieraHKH, Beponrao, HMean bha penpoAyKTHBHBix roftHH- 
jhbix no6eroB (coniBerafr) Tex MHoroaeTHnx $opM, ot kotopbix ohh npoH3omaH. 

AHaaornaHBiM o6pa30M b pe3yaBTaTe reHHon Myran;HH, onpeftejinBineH BpeMa 
BKaioaeHna penpoAyKTHBHBix annKaaBHBix MepncTeM b OHToreHe3e, Beponrao, 
B03HHKJIH H AByaeTHHe }KH3HeHHBie (JopMBI pacTeHHH. 

7. OftHOBpeMeHHoe $yHKn;HOHHpoBaHHe b CHCTeMe MHoroaeTHero pacTeHna 
ji;Byx thhob noACHCTeM (b penpoAyKTHBHoii $a3e OHToreHe3a) aBaaeTca hphhhhoh 
iiapaaaeaBHoro pa3BHTna b CHCTeMe AByx thhob BerajieHHn, cooTHomeHneM koto- 
pBix h onpeAeaaiOTca apno BBipanceHHBie raSnTyajiBHBie pa3JiHHHn npeACTaBHTeaen 
•noApo^a Ornus (KycTapHHKH nan HeSojiBinne AepeBBn) h npeACTaBHTeaeH Ho^po^a 
Fraxinus (nan npaBnao, BBicoKne h oaeHB BBicoKne flepeBBn ao 40 m). 

8. Pa3pa6oTaHHaa Ha npnMepe Fraxinus CHCTeMa CTpyKTypHOH opraHH 3 an;HH 
jMHorojieraero pacTeHna (Ta6a. 3), a Tannce (JopMyjiBi (Ta6a. 1 h 2), OTpancaiomne 
BaKOHOMepHOCTH pa3BHTHa pa3aHHHHX THHOB HOftCHCTeM, CJiaraiOmHX CHCTeMBI 
MHoroaeTHnx pacTeHHH, OTKpBiBaiOT nyTB AJin C03,n;aHHa MaTeMaranecKnx MO^eaen 
3THX CHCTeM. 


JIHTEPATyPA 

ApTiomeHKo 3. T., OeflopoB Aa. A. (1975). ATaac no onncaTeabHon Mop<|)oao- 
thh Bbicmnx pacTeHHH. U^BeTOK. JI., Hayna. — ApTiomeiKo 3. T., Oe^opoB Aa. A. 
(1979). ATaac no onncaTeabHon Mop^oaornn BEicmnx pacTeHnn. Con;BeTHe. JI., Hayna. -Jla- 
BHflcoH 3. (1972). flencTBne reHOB b paHHeM pa3BHTnn. M., Mnp. — JIo6ameB M. E. 
<1967). PeHeTHKa. M3 a. Jiry. — H n k o a a e b E. B. (1981). Pofl Fraxinus (Oleaceae) bo 
<£aope GpeflHen A3 hh h Ka3axcTaHa. Eot. m., 66, 4. — H n k o a a e b E. B. (1981). Pofl 
Fraxinus ( Oleaceae ) bo <J)aope GGGP. Bot. >k., 66, 10. — IIonoB M. T. (1940). OnbiT MOHorpa- 
<j)HH pofla Eremostachys Bge. HoBBie MeMyapH MocKOBCKoro o6m;ecTBa ncnuTaTeaen npnpoflbi, 
19. M. — G e p e 6 p h k o b H. Y. (1952). Mop^oaornn BereTaTHBHHX opraHOB BHcmnx pac- 
TeHHn. M., CoBeTCKan HayKa. —G epeSpaKOB H. Y. (1962). 3KoaornnecKaH Mop^oaornn 
pacTeHHH. M., BHcman mKoaa. — Oe^opoB Aa. A. (1948). MaTepnaabi k aBoaioijHH Heno- 
Topbix npe^CTaBHTeaen Mhmo30bbix — Mimosaceae (Albizzia julibrissin Durazz.). B kh.: Oaopa 
h cncTeMaTHKa BBicmnx pacTeHnn, 7. M.; JI., H 3 J 1 ;. AH GGGP. — Oe^opoB Ah. A. (1937). 
K Mop^oaornn n;BeTKOB HenoTopBix bh^ob p. Acacia. Tp. no npmui. 6ot. h cea., 1, 2. JI.— O e- 
flopoB Ah. A.(1976). 3aKOH roMoaornnecKnx pn^OB H. H. BaBnaoBa n BHfloo6pa30BaHne bo Baa>K- 
HHX TpoHHKax. H3B. AH GGGP, cep. 6noa., 5. — Oe^opoB Ah. A. (1980). CeMeficTBo 


431 



Dipterocarpaceae Blume h yboJiKn^iiH pacTeHHH. B kh.: CncTeMaTHKa n 3Bojiioii;hh Bbicninx pacTe- 
hhh. JI., HayKa. — 3 3 a y K. (1980). AHaTOMHH ceMeHHBix pacTeHHH, 1—2. M., Mnp. — 
Scheller H. (1977). Kritische Studien liber die kulltivierten Fraxinus-Arten. Mitt. Deutsche 
Dendr. Ges., 69. 

BoTaHHHeCKHH HHCTHTyT nojiyuem) 25 IX 1981 ^ 

hm. B. JI. KoMapoBa AH GCCP, 

JleHHHrpa^. 


SUMMARY 

The annual shoots of the representatives of the genus Fraxinus have been investigated and 
classified. The system of the perennial plant structural organization has been developed and 
the mathematical interpretation of the developmental regularities of the described types of the* 
systems has been given. The reasons of the distinct external differences in the subgenera Ornu? 
and Fraxinus are explained. The author's standpoint on the genus Fraxinus evolution is substan¬ 
tiated , and the explanation of the origin of the top and lateral inflorescences and of the origin 
of annual and biennial life forms are proposed. 



5 TOM 67 BOTAHH^ECKHR myPHAJI 1982 , M 4 


yjI,K 58.01/02 : 582.542.1 


M. H. JIioTOBa 

yCTOHHHBOCTb PEAKIJHH XHJIJIA 
K PA3JIHqHbIM IIOBPE3KAAK)ID;HM B03AEllCTBHflM 
y ABYX COPTOB rifflEHHIJM TRITICUM AESTIVUM (POACEAE) 

M. I. L U T 0 V A. THE RESISTANCE OF THE HILL REACTION TO DIFFERENT INJURIOUS AGENTS 
IN TWO VARIETIES OF WHEAT TRITICUM AESTIVUM ( POACEAE) 

y flsyx copTOB nmeHHABi Triticum aestivum L. npoBe^eHO conocTaBJieHne yctohhhbocth 
peaKii,HH Xnjuia c JJXOM k fleficTBrno bhcokoh TeMnepaTypu, rnflpojiHTHHecKnx $epMeHTOB 
^TpnncHH, $oc(|)OJiHna3a A) h AeTepreHTOB (tphtoh X-100, AHrHTOHHH). Akthbhoctb xjioponjia- 
■ctob, BbiflejieHHEix H3 npopocTKOB nmeHHii;bi 6ojiee Tenjiojuo6HBoro copTa, CHHJKaeTCH b MeHbmefi 
CTeneHH npn AencTBHH Bcex Hcnojib30BaHHbix areHTOB. 06cy>KflaH)TCH B03M05KHbie npnqHHbi MeJK- 
<COpTOBbIX pa3JIHHHH B yCTOIIHHBOCTH XJIOpOHJiaCTOB. 

Hsynemie AHKopacTynpix bhaob h 3KOJiorHnecKHx pac pacTeHHH H3 KOHTpacTHux 
TeMnepaTypHbix ycjiobhh o6nTaHHH noKa3ajio, hto y reHOTHHOB, aAanTnp ob aHHLix 
k 6ojiee TenjioMy KJiHMaTy hjih k 6ojiee TenjiOMy nepnoAy BereTaipra, TenjioycTon- 
HHBOCTB KJieTOHHBIX (JyHKIJHH H 6eJIKOB BO MHOTHX CJiyHaHX BLIHie, HeM y MeHee 

TenjiojHoSioHx $opM (AjieKcaHApoB, 1975; Berry, Bjorkman, 1980). Enojiorn- 
HeCKHH CMBICJI 3TOH 3aKOHOMepHOCTH B. H. AjieKCaHApOB (1975) BHftHT B TOM, HTO 
oHa OTpa>KaeT npncnoco6jieHHe ypoBHH KOH^opMaijHOHHOH hoabhhchocth 6ejmo- 
bbix MOJieKyji k TeMnepaType o6nTaHHn reHoranoB. YpoBeHB KOH<|)opMan;HOHHOH 
HOftBHHCHOCTH 6eJIKOBBIX MaKpOMOJieKyJI H HaAMOJieKyJIHpHBIX CTpyKTyp HMeeT 
Ba>KHoe 3HaneHHe ajih onTHMajiBHoro (JyHKipiOHHpoBaHHH opraHH3MOB npn Tex 
TeMnepaTypax, KOTopne npeo6jiaAaiOT b nepnoA hx aKTHBHOH >kh3hh. 

y KyjiBTypHBix pacTeHHH TaK>Ke Ha6jiioAaeTCH cooTBeTCTBne ypoBHH Temio- 
yCTOHHHBOCTH KJieTOK TeMIiepaTypHBIM yCJIOBHHM MeCT npOHCXO/KAeHHH H BBipamn- 

BaHHH coptob (Beljakoff, 1930; OjieHHHKOBa h YrjioB, 1962; 0JieHHHKOBa, 1964a, 
6; Ormrod et al., 1968; OejiBAMaH h aP-, 1981). OAHano pa3JiHHne b TenjioycTon- 

HHBOCTH, CBH3aHHOe C pa3HUH TenjIOJHoSHBOCTBK) COpTOB, Ha6jIIOAaeTCH TOJIBKO 
npn conocTaBjieHHH KJieTOHHBix $yHKn;HH. TepMocTaSnjiBHocTB nee 6ojiBinnHCTBa 
HCCJieAOBaHHBix 6ejiKOB He OTjranaJiacB npn nporpeBax KaK BKCTpaKTa, TaK h jihc- 
TBeB (OejiBAMaH h AP-, 1981). 

Cyin;ecTBeHHBiM 6 bijio bbihchhtb, Ha KaKOM ypoBHe opraHH3an;HH KJieTOHHBix 
CTpyKTyp M02KH0 BBIHBHTB pa3JIHHHH B TeHJIOyCTOHHHBOCTH COpTOB. ,ZJjIH 3TOH IjeJIH 
6 bijio npoBeAeHO HccjieAOBaHne Ha H30JinpoBaHHBix xjioponjiacTax, KOTopBie npeA- 
CTaBJiHioT co6oh KaK 6 h npoMe^KyTOHHyio CTyneHB cjiohchocth opraHH3an;HH Me>KAy 
H3BJieneHHBIM H3 KJieTKH 6eJIKOM H HHTaKTHOH KJieTKOH. PaHee 0HJIO HOKa3aHO, 
hto y copTa 9pnTpocnepMyM 841 Ha6jiioAaeTCH 6ojiee BHCOKaa TenjioycTOHHHBOCTB 
<J)OTOCHHTe3a JiHCTBeB, neM y copTa J^naMaHT (OejiBAMaH h ap*, 1981). B HacTOHmen 
paSoTe y bthx coptob H3ynajiH TenjioycTOHHHBOCTB oahoh H3 nacTHBix peaKAHH 
^)0T0CHHTe3a (peaKijHH Xnjuia) Ha H30JinpoBaHHBix xjioponjiacTax. KpoMe Toro, 
mbi npoBOAHJin conocTaBJieHne CKopocra peaKijHH Xnjuia y AByx coptob npn a©h- 
CTBHH TpHHCHHa H AeTepreHTOB AJIfl Toro, HTO0BI yCTaHOBHTB, Ha6jHOAaeTCH JIH 
napajuiejiH3M b HyBCTBHTejiBHocTH xjioponjiacTOB k abhctbhk) noBpe^KAaiorAHX 
areHTOB, OTjranaiomHXCH no MexaHH3My CBoero bo3a©hctbhh. 
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MaTepnaji h MeTo^HKa 


Ohbitbi npoBOAHJin Ha AByx npoBBix copTax mneHHABi Triticum aestivum L.„ 
J^naMaHT h 9pnTpocnepMyM 841. 

CopT flnaMaHT BBiBeAeH b HlBeijHH h b TeneHne AOJiroro speMeHH 6hji ochob- 
hhm coptom nineHHn;H Ohhjihhahh h niBen;HH. B CoBeTCKOM Coio3e oh 6HJipanoHH- 
poBaH b HeHepH03eMHon 30He eBponencKon nacTH CTpaHBi h jiecocTenHOH 30He 
3anaAHon CnSapn. CopT 9pnTpocnepMyM 841 BBiBeAeH Ha KpacnonyTCKOH cejieK- 
Ahohhoh CTaHn;HH CapaTOBCKon o6ji. h3 o6pa3n;a mhivkoh mneHHABi Ainxa6aACKoro 
p-Ha, panoHHpoBaH Ha K)ro-BocTOKe CCCP, Ha HnnoieH Bojire, a Tannce hohth 
no BceM o6jiacTHM Ka3axcTaHa h Knprn3HH (flKy6n;HHep h IIoBOJiOAKaH, 1947). 
TaKHM o6pa30M, flnaMaHT KyjiBTHBnpyeTCH b 6ojiee ceBepHLix panoHax no cpaB- 
HeHHK) c coptom 9pnTpocnepMyM 841. GpeAHHH TeMnepaTypa 3a BecB nepnoj^ 
BereTan;HH npoBBix nineHnn; am iohchbix panoHOB CTpami 3HanHTejiBHO Bume, 
ne m am ceBepHBix. HanpnMep, cpeAHnn TeMnepaTypa B03Ayxa b 3anaAHBix pan- 
oHax Ka3axcTaHa h CpeAHen A3 hh — 17—19° C, Tor^a kak b IIpH6aJiTHKe oh» 
He npeBBimaeT 13—14 (JKyKOBCKHH, 1957). KojinnecTBo BBinaAaiomHx ocaAKOR 
b MecTax KyjiBTHBnpoBaHHH npoBBix nmeHHi]; 3HanHTejiBHO yMeHBinaeTCH c ceBepa 
Ha tot . CopT flnaMaHT BJiarojiio6HB, TorAa Kan 9pnTpocnepMyM 841 OTjmnaeTCfB 
SoJiBmen 3acyxoycTOHHHBOCTBK). 

IIpopocTKH nmeHHABi BBipamHBajm b HnjHKax c 3eMjien b opamnepee npn npyr- 
jiocyTOHHOM 0CBeni;eHHH jnoMHHecri;eHTHBiMH JiaMnaMH (5000 jik), TeMnepaType 18— 
20° h peryjmpHOM nojiHBe. 

,D(jih nojiyHeHHH cycneH3HH xjioponjiacTOB jihctbh pacrapajin b mieKCHrjiaco- 
boh cTynne c pacTBopoM, coAepncameM 0.4 M caxapo3y, 0.01 M NaCl h 0.03 M 
Tpnc-HCl, pH 8. Ilocjie OTHCHMaHHH nepe3 abohhoh cjioh KanpoHa roMoreHaT ijeH- 
Tpn^yrnpoBajiH b TeneHne 2 mhh npn 5000 g, ocaAOK pecycneH3HpoBajin b hcxoa- 

HOM paCTBOpe. MnKpOCKOHHHeCKHH KOHTpOJIB XJIOpOHJiaCTOB HOKa3aJI, HTO HO- 
jiyneHHan cycneH3HH coAepncHT npenMymecTBeHHo ijejiBie xjioponjiacTBi. 

PeaKipno XnjiJia onpeAejinjin no BoccTaHOBJieHHK) 2,6-AHXJiop<|)eHOJiHHAo<|)eHOJia 
(flXOH) b TeneHne 1 mhh npn HacBimaioiAeH HHTeHCHBHocTH CBeTa h KOMHaTHOK 
TeMnepaType. yMeHBmeHne OHTHnecKOH hjiothocth flXOH nocjie 0CBem;eHHH cyc- 
neH3HH xjioponjiacTOB perHCTpnpoBajiH c noMomBio 09K-M c 3ejieHBiM $hjibt- 
poM. 

,D(jih onpeAeJieHHH TenjioycTOHHHBOCTH peaKijHH XnjiJia 3.5 mji cycneH3HH xjiopo- 
njiacTOB (10—15 mkt xjiopo<$HJiJia) nporpeBajiH b npo6npKe Ha CBeTy (Ageeva, 1977) 
b TeneHne 10 mhh npn 3aAaHHOH TeMnepaType, KOTopan noAAep>KHBajiacB c tohho- 
ctbio ao 0.1°. IIporpeTyio cycneH3HK) 6bictpo oxJiancAajm, cjiHBaJin b KiOBeTy , ao- 
SaBJinjiH ^XOH h onpeAejinjin ckopoctb peaKAHH XnjiJia. 

Eipn onpeAejieHHH ycTOHHHBOCTH peaKAHH XnjiJia k npoTeojiHranecKOMy Aefi- 
ctbhk) TpnncHHa h k AOTepreHTaM (tphtoh X-100 h ahbhtohhh, (JnpMa Merck) 
3 apaHee npnroTOBJieHHBie pacTBopBi 3thx BenjecTB b 0.03 M Tpnc-HCl 6y$epe r 
pH 8 Ao6aBJiHJiH k 30 mji cycneH3HH xjioponjiacTOB (10—15 MKr xjiopo^HJiJia)* 
CMecB ocTaBjinjiH npn KOMHaraoH TeMnepaType h H3peAKa octopohcho nepeMemn- 
BaJin. HenpepBiBHoe BCTpnxHBaHHe cycneH3HH b myTejiB-annapaTe hphboahjio 
k hojihoh noTepe aKTHBHocTH xjioponjiacTOB. KancABie 10 MHH OTSnpajm npoSni 
(3.5 mji) a-hh H3MepeHHH ckopocth peaKAHH XnjiJia, KOTopoe hpoboahjih b npncyT- 
ctbhh peareHTa. 

OreneHB CHHnceHHH ckopocth peaKijHH nocjie abhctbhh HarpeBa h Apyrnx no- 
BpeHCAaiomHx (JaKTopoB no cpaBHeHHio c KOHTpojieM cjiyncnjia Mepon ee ycTOHHH- 
bocth. B nanecTBe kohtpojih ynHTBiBajin ckopoctb peaKAHH XnjiJia, H3MepeHHyB> 
b cycneH3HH xjioponjiacTOB. CycneH3Hio b TeneHne onBiTa (50—80 mhh) xpamum 
npn 0°, 3a 3tot nepnoA aKTHBHOCTB ocTaBaJiacB HeH3MeHHOH. npn KOMHaTHOH 
TeMnepaType 3a to me BpeMH 6 hjio OTMeneHO jihihb He3HanHTejiBHoe (15—20%) 
CHHHCeHHe aKTHBHOCTH. IIpH MHrKOM ABHCTBHH BCeX HCHOJIB30BaHHBIX areHTOB 
y xjioponjiacTOB, xpaHHBmHxcH npn 0°, HaSjiioAaeTCH CTHMyjinijHH ckopocth peaK¬ 
AHH XnjiJia, hto roBopHT o tom, hto y hcxoaho nojiyneHHBix xjioponjiacTOB 3jieK- 
TpOHTpaHCHOpTHBIH HOTOK COHpH>KeH C $OC(|)OpHJIHpOBaHHeM. 

Pa3HHI];a Men^Ay epeAHHMH BeJIHHHHaMH CHHTaJiaCB CTaTHCTHHeCKH 3HaHHMOH3 

npn P ^ 0.05. 



PesyjibTaTbi HCCJieAOBairan 


npe^K^e tom nepenra k cpaBHemuo TemioycTOHHHBOCTH peaKAHH Xnjuia 
-y %Byx coptob mnemiABi, tooSxoahmo 6bijio ySeAHTBcn b tom, hto cTeneHb HHaKTH- 
3Si ftvffl peaKAHH Xiuuia cymecTBeHHo He H3MeHneTCH b npeAejiax KancAoro copTa 
B 3 aBHCHMOCTH OT B03paCTa HCn0JIL30BaHHbIX paCTeHHH. OKa3aJIOCL, HTO xjiopo- 
BjiacTH, BHAejieHHbie H3 JiHCTBeB 11- h 18-AHeBHBix paCTeHHH, oSjiaftaiOT oAHHaKO- 
boh ycTOHHHBocTbio k AeHCTBHio bhcokoh TeMnepaTypbi (npoBeAeHO 5 ohhtob). 

BBHfly Toro HTO B HaUIHX OHBITaX He npOBOAHJIH BHpaBHHBaHHH Hpo6 HO XJIOpO- 
Ba>KHO 6bIJIO TaK>Ke BblHCHHTL, OAHHaKOBa JIH TenJIOyCTOHHHBOCTB xjiopo- 
ujiacTOB b npo6ax c pa3JiHHHBiM C0Aep>KaHHeM xjiopo(|)HJiJia. CneAHaJiBHo nocTaB- 
jieHHHe ohbitbi noKa3ajiH, hto pa36aBjieHHe cycneH3HH BABoe (9 h 18 mkt xjiopo- 
.^HJiJia) He bjihhjio Ha CTeneHb HHaKTHBaAHH peaKAHH XnjiJia. OTcyTCTBne 3aBHCH- 
MOCTH TenJIOyCTOHHHBOCTH OT B03paCTa HCH0JIB30BaHHHX paCTeHHH h KOHAeHTpa- 

HHH xJiopo(j)Hjuia b npo6e Ha6jiK)Aajiocb y o6ohx coptob. 

Ha pnc. 1 npeACTaBJieHH pe3yjibTaTbi H3MepeHHH peaKAHH Xnjuia nocjie 10- 
MHHyTHoro nporpeBa cycneH3HH xjioponjiacTOB y AByx coptob nmeHHABi. Hcxoa- 
Haa aKTHBHocTb xjioponjiacTOB y o6ohx coptob AocTOBepHo He OTJiHTOJiacB, OHa 
pasHHJiacb 282 mkmoji. BoccTaHOBjieHHoro ^XOH Ha 1 Mr xjiopo(|)HJiJia b nac 
y copTa ^naMaHT h 265 — y 9pnTpocnepMyM 841. CjiaSuH HarpeB hphboaht 
jk CTHMyjiHAHH peaKAHH XnjiJia BCJieACTBne pa3o6ni;eHHH sijieKTpoHTpaHcnopTHoro 
noTOKa h $OTO(|)oc(|)opHJiHpoBaHHH. V 9pHTpocnepMyM 841 CTHMyjiHAHH peaKAHH 
XmiJia HaSjiioAaeTCH npn 6ojiee bhcokoh TeMnepaType, tom y copTa ^HaMaHT. 
EoJiee ciijibhbih HarpeB BH3HBaeT noAaBjieHHe aKTHBHocra xjioponjiacTOB, ho y copTa 
SpnTpocnepMyM 841 oho BHpanceHO b MeHtnien CTeneHH. KpHBan HHaK¬ 
THBaAHH peaKAHH Xnjuia y btoto copTa npn Bcex TeMnepaTypax nporpeBa Jie>KHT 
BMine, tom y copTa flnaMaHT. Pa3HHAa b TeMnepaType 50%-ro noAaBJieHHH cko- 
pocTH peaKAHH Xnjuia y nccjieAOBaHHHx coptob paBHa 1°. TenjioycTOHHHBOCTB 
9 toh $yHKAHH xjioponjiacTOB BHHie y 6ojiee TenjiojuoSHBoro copTa. Heo6xoAHMO 
OTMeTHTb, hto HaMH npoBeAeHH ABe cepHH onHTOB no conocTaBJieHHio TenjioycTon- 
hhbocth peaKAHH Xnjuia y 3 thx coptob nmeHHAH. H3MepeHHH, CAeJiaHHBie b aB- 
rycTe, oSHapynoum 3HanHTejiBHo 6ojiee BbicoKyio ycTOHHHBOCTB k HarpeBy y o6ohx 
ooptob, tom b $eBpajie, OAHano Me^KcopTOBan pa3HHAa b TenjioycTOHHHBocTH co- 
xpaHHJiacb h 6biJia CTaracTHTOCKn AOCTOBepHOH, KaK h b nepBOH cepnn ohhtob. 

fljm TpHHCHHa H AeTepiWTOB 6bLJIH CHHTLI KpHBbie 3aBHCHMOCTH CTeneHH HHaK¬ 
THBaAHH peaKAHH Xnjuia ot koh AeHTpa ahh bthx BemecTB. Ilpn yBejiHTOHHH koh- 
neHTpaAHH peareHTOB CTeneHb HHaKTHBaAHH peaKAHH Xnjuia nporpeccHBHO B03- 
;pacTajia. Cxoahbih xapaKTep kphboh HHaKTHBaAHH Ha6jiioAajiH TaK>Ke npn BapBH- 
pOBaHHH CpOKOB B03ACHCTBHH H HOCTOHHHOH KOHACHTpaAHH TpHHCHHa H ABTep- 
reHTOB. H3-3a yAo6CTBa HOCTaHOBKH OHHTOB MH H36paJIH BTOpOH MeTOAHTOCKHH 
npneM. 

Phc. 2. HJiJiK)3TpHpyeT 3aBHCHMOCTB ckopocth peaKAHH XnJIJia OT BpeMeHH 
npoTeojiH3a npn abhctbhh 0.006% pacTBopa TpHHCHHa. Ilocjie 10-MHHyTHoro 
nepeBapHBaHHH y copTa 9pHTpocnepMyM 841 HaSjiioAaeTCH cTHMyjinAHH ckopocth 
peaKAHH Xnjuia, y copTa ^naMaHT CTHMyjiHAHio HaM yAaJiocb Ha6jiioAaTb nocjie 
AeiiCTBHH TpnncHHa 6ojiee cjia6on koh AeHTp a ahh . Ilpn koh AeHTp a ahh TpnncHHa, 
Hcnojib30BaHHOH b HaiHHX onbiTax, 10-MHHyTHoe AencTBHe npHBOAHT ynce k 3HanH- 
TejibHOMy noAaBJieHHio ckopocth peaKAHH y 3Toro copTa. npn 6ojiee AJiHTejiBHHx 
€poKax B03AencTBHH (ot 20 ao 50 mhh) cKopocTb peaKAHH Xnjuia naAaeT HH>Ke koh- 
'Tpojin y o6ohx coptob, ho y 9pHTpocnepMyM 841 OHa CHnncaeTcn Ha MeHBmyio 
BejiHHHHy, tom y copTa flnaMaHT. 9to pa3JiHHne CTaTHCTHTOCKH 3HanHM0. TaKHM 
o6pa30M, yCTOHHHBOCTb XJIOpOHJiaCTOB K TpHHCHHy 0Ka3aJiacb 6o«Jiee BHCOKOH 
y 6ojiee Tenjiojiio6HBoro copTa. 

AHajioriiHHbie pa3JiHHHH b ycTOHHHBOCTH peaKAHH Xnjuia npn cpaBHeHHH o6ohx 
■copTos nojiyTOHH TaK>Ke npn aohctbhh AeTepreHTOB (pnc. 3 h 4). Heo6xoAHMO ot- 
MeTHTb, hto npn pa6oTe c AeTepreHTaMH Ha6jiK)AaiOTCH 3HanHTejibHbie BapnaAHH 
yCTOHHHBOCTH peaKAHH XHJIJia OT OHHTa K OHHTy A^>Ke B OTpaHHTOHHHe KaJieH- 

-AapHbie cpoKH. Ha pnc. 3 h 4 npHBeAeHH pe3yjiBTaTH oahoto H 3 thhhhhbix ohbitob 
AJin Ka>KAoro AeTepreHTa (npoBeAeHo 14 H3MepeHHH c tphtohom X-100 h 16 H3Mepe- 
^ihh c ahthtohhhom). npn OAHOBpeMeHHOM conocTaBjieHHH coptob y 9pHTpocnep- 
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Phc. 1. BjiHHHHe npe^BapHTejibHoro npo- 
rpeBa H30jmpoBaHHBix xjioponjiacTOB Ha 
aKTHBHOCTb peaKii^HH Xnjuia y nmeHHii;H 
copTa flnaMaHT ( 1 ) h copTa SpHTpocnep- 
MyM 841 (2). 

IIo ocu a6ct^ucc — TeMnepaTypa 10-MHHyTHoro npo- 
rpeBa, °G; no ocu opdunam — cKopocTb peamiHH 
XHJina c flXOH, % ot KOHTpojia; n= 8. 


Phc. 2. BjiHHHHe TpnncHHa Ha aKTHBHOCTb 
xjioponjiacTOB, BbiflejieHHBix H3 npopocTKOb 
nmeHHii;H copTa JJnaMaHT ( 1 ) n copTa 3pn- 
TpocnepMyM 841 (2). 

no ocu a6cy,ucc — BpeMH aeiiCTBHH 0.006% Tpn- 
ncHHa, mhh; no ocu opdunam — cnopocTb peaKijHir 
Xnjuia c flXOH, % ot kohtpojih; n=6. 


160 h x ' 



10 20 30 HO 50 60 10 60 


Phc. 3. BjiHHHHe TpHTOHa X-100 Ha aKTHB- 
HOCTb XjioponjiacTOB, BblfleJieHHHX H3 npo- 
pocTKOB nmeHHii;H copTa JJnaMaHT ( 1 ) h 
copTa 3pHTpocnepMyM 841 ( 2 ). 

no ocu a6cy,ucc — BpeMH aeiicTBHH 0.003% TpHTOHa 
X-100, mhh; no ocu opdunam — cKopocTb peaKijHH 
XHJIJia C flXOH, % OT KOHTPOJIH; THnHHHBlfi OHBIT. 



Phc. 4. BjiHHHHe flnrHTOHHHa Ha aKTHBHOCTb 
XjioponjiacTOB, BblfleJieHHHX H3 npopOCTKOR 
nmeHHii;H copTa JJnaMaHT ( 1 ) h copTa 3pn- 
TpocnepMyM 841 (2). 

no OCU a6cy,ucc — BpeMH ffefiCTBHH 0.012% flHrHTO- 
HHHa, mhh; no ocu opdunam — CKopocTb peaKijHK 
XHJIJia C flXOH, % OT KOHTpOJIH; THnHHHblft OIIblT. 


MyM 841 ckopoctb peampra Xnjuia npn aohctbhh TpHTOHa X-100 (0.003%) npn onpe- 
^ejieHHOM cpoKe bo3Aohctbhh 3HanHTejiBHo BBime. Pa3JinnHe Ha6juo,n;aeTCH b 
CT eneHH KaK CTHMyjmn;HH, Tan h HHaKTHBaupH 3toh peaKijHH. npn a^hctbhk 
AnrnTOHHHa (0.012%) aKTHBHOCTB xjioponjiacTOB y copTa 9pnTpocnepMyM 841 
no,n;aBJieHa TaK^e b MeHBmefi CTeneHH. TaKHM o6pa30M, h no OTHomeHHio k AeTep- 
reHTaM paajinnHoro xHMnnecKoro .hohctbhh (tphtoh X-100 — fleTepreHT CTeponA- 
Horo rana, ^hfhtohhh — hohohhbih AeTepreHT) xjiopomiacTBi, bbiabji eHHBie H3 npo- 
pocTKOB copTa 9pnTpocnepMyM 841, OKa3ajiHCB 6ojiee ycToinraBBi. 


Oficync^eHHe pe3yjibTaTOB 

B Hamen pa6oTe noKa3aHO, hto TenjioycTonnnBOCTB peaKipm Xnjuia npn npo- 
rpeBe H30jrapoBaHHBix xjioponjiacTOB npopocTKOB nmeHimBi copTa 9pnTpocnep- 
MyM 841 AOCTOBepHO BBime, neM y copTa flnaMaHT, iioao6ho TOMy, KaK 3 to Ha6jiio- 
AaJiocB npn conocTaBJieHHH TenjioycTOHHHBOCTH pn^a kjiotobhbix (JyHKipm. 9 to 
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pa 3 JIHHHe B (JyHKIJHOHaJIBHOH TenJIOyCTOHHHBOCTH KJieTOK H OpraHOHAOB COOT- 
peTCTByeT o6m;eH bbihocjihbocth H3yneHHBix coptob b neperpeBaM. Tan, oijeHKa 
no CKOpOCTH pa3BHTHH H ypOHCaHHOCTH paCTeHHH, BBipameHHHX B yCJIOBHHX JleHHH- 
rpaACKon o6ji. h HOABeprHyTBix b npon;ecce pa3BHTnn ashctehio bbicokoh TeMnepa- 
Typn, noKa3ajia 3HannTejiBHoe npenMynjecTBO copTa 9pnTpocnepMyM 841 no cpaB- 
HeHHio c coptom JJnaMaHT (OjieHHHKOBa h YrjiOB, 1962). O^HaKO, KaK ynoMHHa- 
jiocb BBime, y o6ohx coptob nmeHnijBi 6ojibihhhctbo H3yneHHBix (JepMeHTOB He ot- 
jinnaJiocB no TepMOCTa6njiBHOCTH (OejiBAMaH h sp,, 1981), TorAa nan y 6jih3ko- 
poACTBeHHBix bhaob c pa3Hon TenjiojnoSnBOCTBio pasjinnne b TenjioycTonnnBOCTn 
aHaJiornnHBix 6ejiKOB, nan npaBHJio, HaSjiiOAajiocB (Lutova, Feldman, 1981). 
OeJiBflMaH c coaBTopaMH npeAnojioHcnjin, hto y coptob, (JopMnpoBaHne kotopbix 
nponcxoAHJio 3a Hen3MepnMO 6ojiee kopotkhh cpon, He ycnejin npon30HTn H3MeHe- 
hhh b nepBHHHon CTpyKType SejiKOB, npnBOAHmne k pa3jinnnHM b TepMOCTa6njiB- 
hocth othx MaKpoMOJieKyji, Kan 3to HaSjuoAaeTCH npn obojiioahh bhaob. Pa3jin- 
nne nee b TenjioycTonnnBOCTH HeKOTopBix OAHOHMeHHBix <$yHKn;HH n SejiKOB npn npo- 
rpeBe JincTa y coptob motjio 6bitb oSycjiOBJieHO HaAMOJieKyjinpHBiMn B3anMOAen- 
ctbhhmh, jierKO HapymaeMHMn npn h3ojihh;hh BHy tphkji ctohhbix (JepMeHTOB. 
Me>KCopTOBan pa3Hnn;a b TenjioycTonnnBOCTH peaKipin XnjiJia coxpaHneTcn, no- 
BHAHMOMy, 6jiaroAapn HHTaKTHOMy coctohhhio bbiaojiohhbix xjioponacTOB n Ha- 
jihhhio b xjioponjiacTax (JaKTopoB, CTaGnjinsnpyioiAHx 3JieKTpoHHBin hotok y 6o- 
jiee TenjiojuoSnBoro copTa. CneAyeT otmcthtb, hto npn TenjiOBOM 3aKajinBaHnn 
mnnHaTa HOBBimeHne TenjioycTonnnBOCTn 6bijio o0Hapy>KeHO tojibko y HHTaKTHBix 
xJioponjiacTOB, Tor^a KaK y xjioponjiacTOB, JinmeHHBix o6ojiohkh b pe3yjiBTaTe 
ocMoranecKoro moKa, TenjioycTonnnBOCTB HeKOTopBix $OTOXHMnnecKnx peaKijHH 
y 3aKaJieHHBix n He3aKajieHHBix pacTeHnn He pa3jinnajiacB (Santarius, Muller, 1979). 

HaMn 6bijio HOKa3aHO TaKnce, hto Me>ncopTOBBie pa3JinnnH b ycTonnnBOCTH 
xjioponjiacTOB HaSjiioAaiOTCH npn abhctbhh TpnncnHa n AOTepreHTOB. XapaKTep 
H3MeHeHHH CKopocm peaKijnn XnjiJia hoa BJinnHneM 9thx areHTOB b Hamnx ohbi- 
Tax corjiacyeTcn c MHoronncjieHHBiMH jinTepaTypHBiMn a^hhbimh. Tan, paHee 6bijio 
oSHapynceHO, hto TpnncnH b cjiaSBix KOHijeHTpaAHHX BBi3BiBaeT CTHMyjiHijHK) 
BJieKTpoHHoro TpaHcnopTa xjioponjiacTHBix MeMSpaH n lipenpameHne <$oto<|)Oc- 
(JopnjinpoBaHHH, yBejinneHne ero KOHijeHTpaijHH HHaKTHBnpyeT 3JieKTpoHHBin 
TpaHcnopT, npn 3tom Han6ojiee nyBCTBHTejiBHBiM OKa3BiBaeTCH ynacTOK, CBH3aH- 
hbih c $OTOCHCTeMOH 2 (®C-2) (Okayama, 1967; Mantai, 1970; Selman et al., 1973). 
AHajiornnHBie 3aKOHOMepHOCTH Ha6jiioAaJiHCB npn aohctbhh Ha xjioponjiacTBi n 
HeKOTopBix AOTepreHTOB, b tom nncjie TpHTOHa X-100 h AurnTOHHHa (Vernon, 
Shaw, 1965; KpacHOBCKnn, BpnH, 1968; Kagalieva-Boeva, Dimova, 1976). 

MexaHH3M abhctbhh bthx Bem;ecTB Ha THJiaKOHAHBie MeM6paHBi HeAOCTaTOHHO 
nojiHO H3yneH. OAHaKO b nocjieAHee BpeMH hohbhjich pnA BecKnx AOKa3aTejiBCTB 
b nojiB3y Toro, hto TpnncnH AoncTByeT Ha OKncjimomen CTopoHe OC-2, rAe oh 
HapymaeT SejiKOBBin «hi;ht», otacjihioiahh njiacTOXHHOHOBOH nyji ot nnrMeHTHoro 
KOMnjieKca n Ji0Kajin30BaHHBin Ha Hapy>KHon CTopoHe MeM0paHBi (Renger, 1976; 
Jansson et al., 1979). C Karornn KOMnoHeHTaMn MeMSpaHH, c 6ejmaMn hjih jihhh- 
AaMn, CBH3BiBaiOTCH AOTepreHTBi, b HacTonni;ee BpeMH He ycTaHOBJieHO. H3BecTHO, 
HTO OHH ABHCTByiOT Ha THAP 0 (|) 06 HBie CBH3H MeM0paHHBIX KOMHOHeHTOB (Donald, 

Wallach, 1969). E[oKa3aHO, hto tphtoh X-100 b hh3khx KOHn;eHTpan;HHx, conocTa- 

BHMBIX C TeMH, KOTOpBie 6BIJIH HCn0JIB30BaHBI B HaiHHX OnBITaX, He CBH3BIBaeTCH 
c 6ojiBmnHCTBOM H3yneHHBix SejiKOB n He BBi3BiBaeT pa3pBiBa 6ejiOK-6ejiKOBBix 
B3anMOAencTBHH. Ilpn HenocpeACTBeHHOM aghctbhh tphtoh X-100, KaK npaBHJio, 
He npnBOAHT k noTepe SnojiorHnecKon aKTHBHOCTH MHornx $epMeHTOB. IIoAoSHBie 
HaSjiioAOHHH HMeioTCH TaK>Ke a«Jih AurnTOHHHa (Helenius, Simons, 1975). A. A. Kpac- 
hobckhh h T. II. BpnH (1968) cnnTaiOT, hto hoa AoncTBneM AOTepreH- 
tob nponcxoAHT A63arperan;HH JinnonpoTenHOBoro KOMnjieKca 3a cneT HapymeHHH 
JIHHOHAHBIX KOMHOHeHTOB MeMSpaHBi. B03M0H^H0, hto OAHHM H3 HanSoJiee Ba>KHBIX 
$aKTopoB, onpeAejiHion];HX nyBCTBHTejiBHOCTB KJieTOHHBix MeM0paH k AOTepreHTaM r 
HBjineTCH BKnpHOKHCJiOTHBin cocTaB ee ahhhaob (Inoue, Kitagawa, 1976). 

TaKHM o6pa30M, MexaHH3M A3HCTBHH HCH0JIB30BaHHBIX areHTOB MO>KeT 3Hann- 
TejiBHo pa3jinnaTBCH. TeM He MeHee no OTHomeHnio ko BceM B03AencTBHHM (bbico- 
Kan TeMnepaTypa, TpnncnH, AOTepreHTBi) xjioponjiacTBi, BBiAejieHHBie H3 npo- 
Poctkob copTa 9pnTpocnepMyM 841, OKa3ajincB 6ojiee ycTOHHHBBi, neM n3 copTa 
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J^naMaHT. Hainn npe^BapHTejiBHue ohbitbi no aghctehio $0C(|)0JiHna3H A Ha H30- 
jmpoBaHHLie xjioponjiacTbi TaKHce noKa3ajin OojiBmyio yctohhhboctb peaKn;HH 
XnJiJia y copTa 9pnTpocnepMyM 841. 

BpnA jih cxo^Hoe HanpaBJieHne pa3JiHHHH mo>kho OTHecra k pa3HOH npoHHn;a- 
SMOOTH THJiaKOHAHOH MeM0paHH XJIOpOHJiaCTOB y 3THX COpTOB. J\jlR HOBpe>KAa- 

iomero a^hctshh HarpeBa 3to cbohctbo He HMeeT 3HaHeHHH, HOKa3aHO TaK>Ke, hto 
’fiojiBuian BOAopacTBopHMaa MOJieKyjia TpnncHHa He npoHHKaeT b jihhhahbih cjioh 
MeM0paHBi (Croze et al., 1979). Cnopee Bcero, OKa3HBan BJiHmrae Ha pa3JiHHHBie 

KOMHOHeHTBI MeM0paH H HX B3aHMOAeHCTBHH, 3TH areHTBI BHHBJIHIOT MeHCCOpTOByK) 
pa3HHn;y b KOH(|)opMan;HOHHOH hoabhhchocth MeM0paH xjioponjiacTOB. H3BecTHo, 
HTO HapHAy c yCTOHHHBOCTBK) K BBICOKOH TeMHepaType CTOHKOCTB K APY™M HO- 
Bpe>KAaioni;HM areHTaM, nacTO OTJiiriaioiAHMCH no MexaHH3My ashctbhh, MO>KeT 
CJiy>KHTB KOCBeHHBIM HOKa3aTejieM KOH(|)OpMai];HOHHOH Th6kOCTH MaKpOMOJieKyjI 
m HaAMOJieKyjinpHHx CTpyKTyp (AjieKcaHApoB, 1975). IIojiyHeHHBie HaMH AsnraBie, 
BepoHTHO, CBHAeTejiBCTByioT b nojiB3y Toro, hto copT 9pnTpocnepMyM 841 o6jiaAaeT 
JVCeHBUieH KOH(|)OpMan;HOHHOH HOABH>KHOCTBK) MeM0paH XJIOpOHJiaCTOB HO epaBHeHHK) 
c coptom /JnaMaHT, hto cooTBeTCTByeT 6ojiee bhcokhm TeMnepaTypaM ero kyjibth- 
BHpOBaHHH. 9tO COOTBeTCTBHe Ba>KHO AJIfl oOeCHeHeHHH OnTHMaJIBHOrO (JyHKIJHO- 
.HnpoBaHHH $OTOCHHTeTHHecKoro annapaTa pacTeHHH b nepnoA hx BereTan;im. 

JIHTEPATYPA 

AjieKcaHApoB B.H. (1975). RjieTKH, MaKpoMOJieKyjiti n TeMnepaTypa. JL, HayKa. — 
lyKOBCKHH EL M. (1957). nrnsHHA&i b GGGP. M.; JL, Cejibxo3rn3. — K p a c h o b- 
•<c k n h A. A., B p hh T. II. (1968). HapyineHae peaKAHH Xnajia Ae&CTBneM HarpeBamui, 
pacTBopHTejiefi n AeTepreHTOB; ycJioBna peaKTHBaAHH. AAH GGGP, 179, 3. — 0 ji e h h h- 
k o b a T. B. (1954a). BjraaHHe beicokhx TennepaTyp h CBeTa Ha TenjioycTOHHHBocTb npoTO- 
njia3Mti KJieTOK pacTeHHH pa3HEix coptob. B kh.: RjieTKa nTeMnepaTypa cpeAU. M.; JI., HayKa. — 
0 ji e h h n k o b a T. B. (19646). BjiHHHHe beicokoh TeMnepaTypti h cBeTa Ha npoHHii;aeMocTb 
npOTOHJia3MbI KJieTOK JIHCTbeB HpOBMX 3JiaK0B. B KH.: IlHTOJIOrHHeCKHe OCHOBBI HpHCHOCo5jieHHH 
pacTeHHH k (|>aKTopaM cpeAH. M.; JI., HayKa. - OjieiHiKOBa T. B., Y tjiob n. fl. 
{1962). TenjioycTOHHHBocTb npoTonjia3Mfai KjieTOK y paAa coptob apoBofi nineHHAbi. Bot. hc., 
47,3. — O e ji b a m a h H. JI., e h b k o E. H., RaMeHijeBa H. E., R o h c t a h- 
T H H O B a M. O. (1981). TeHJIOyCTOHHHBOCTb KJieTOHHbIX (JjyHKAHH H 6eJIKOB y A^yx COpTOB 
nineHHAbi c pa3HOH arpodHOJiormiecKOH xapaKrepucTHKOH. IjHTOJiorHa, 23, 11. — H k y 6 A h- 
h e p M. M., noBOJioAKaa E. E. (1947). Copra apoBon nnieHHAbi. B kh.: P yKOBOACTBo 
ho anpo6aii;HH cejibCKoxo3aHCTBeHHBix KyjibTyp, 1., M., Toe. H3A. c.-x. jiht. —Ageeva 0. G. 
f(1977). Effects of light on thermostability of the Hill reaction in pea and spinach chloroplasts. 
Photosynthetica, 11,1. —Beljakoff E. (1930). Uber den Einfluss der Temperaturs auf 
die Kohlensaureassimilation bei zwei Klimatischen Pflanzenrassen. Planta, 11, 4. — 
Berry J.A., Bjorkman 0. (1980). Photosynthetic response and adaptation to tempe¬ 
rature in higher plants. Ann. Rev. Plant Physiol., 31. — Groze E., Kelly M., Hor¬ 
ton P. (1979). Loss of sensitivity to diuron after trypsin digestation of chloroplast photosy- 
stem II particles. FEBS Lett., 103, 1. — Donald F., Wallaeh H. (1969). Membrane 
dipids and the conformations of membrane proteins. J. Gen. Physiol., 54, 1. — Helenius A. f 
Simons K. (1975). Solubilization of membranes by detergents. Bioch. Bioph. Acta, 415, 
1. — Inoue K., Kitagawa T. (1976). Effect of lipid composition on sensitivity of 
lipid membranes to triton X-100. Bioch. Bioph. Acta, 426,. 1. - J ansSon C., Anders- 
.son B., Akerlung H.-E. (1979). Trypsination of inside-out chloroplast thyla- 

koid vesicles for localization of the water-splitting site. FEBS Lett., 105, 1. -Ka- 

galieva-Boeva D. N., Dimova E. M. (1976). Certain change of the 
•electron transport in chloroplast membranes treated with digitonin. floKJi. Eojir. AH, 29, 3. — 
Lutova M. I., Feldman N. L. (1981). Genotypic temperature adaptations of cellular 
Junctions and proteins of two Zostera species. Oecologia, 49, 1. — Mantai K. E. (1970). 
Some effects of hydrolytic enzymes on coupled and uncoupled electron flow in chloroplasts. 
Plant Physiol., 45, 5. — Okayama S. (1967). Fluorescence yield of chlorohpyll A and 
photochemical activities of isolated chloroplasts. Plant Cell Physiol., 8, 1. — Ormrod D.P., 
Hubbard W. F., Faris D. (1968). Effects of temperature on net carbon dioxide exchange 
.rate of twelve barley varieties. Gan. J. Plant Sci., 48, 4. — R e n g e r G. (1976). Studies on 
the structural and functional organization of system II of photosynthesis. The use of trypsin 
as a structurally selective inhibitor at the outer surface of the thylakoid membrane. Bioch. 
Bioph. Acta, 440, 2. —Santarius K. A., Muller M. (1979). Investigations on heat 
resistance of spinach leaves. Planta, 146, 5. —Selman B. K., Bannister Th. T., 
D i 11 e y R. A. (1973). Trypsin inhibition of electron transport. Bioch. Bioph. Acta, 292, 3. — 
Yernon L. P., Shaw E. (1965). Photochemical activities of spinach chloroplasts fol¬ 
lowing treatment with the detergent triton X-100. Plant Physiol., 40, 6. 

BoTaHHnecKHH HHCTHTyT nojiyaeHo 2 III 1981. 

hm. B. JI. RoMapoBa AH GGGP, 

JleHHHrpaA* 


438 



SUMMARY 


The resistance of the Hill reaction with DPIP to the effect of high temperature, trypsin 
and detergents was compared in two varieties of wheat Triticum aestivum. The activity of the- 
chloroplasts isolated from the seedlings of the more thermophilous variety was found to be less 
affected by the injurious agents. Possible causes of the intervarietal differences in the resistance 
of the chloroplasts are discussed. 
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K). C. Cmhphob 

obih.ee COAEPJKAHHE <dehojiob y heeianthus anntjus 
{ASTERACEAE) IIPH OBOrA^EHHH CPEflbl MHKP03JIEMEHTAMH 

YU. S. SMIRNOV. SUMMARY CONTENT OP PHENOLES IN HELIANTHUS ANNUUS 
(ASTERACEAE) IN THE ENVIRONMENTS ENRICHED BY MICROELEMENTS 

MccjieflOBaHo Bjirnmne rnnepfl03 HHKe jih, xpoMa h 6opa, o6jiaflaioiii;Hx TepaToreHHofi aKTHB- 
hoctbk), Ha cyMMapHoe coAepataHHe $eHOJiBHbix coeflHHeHHH b jihctbhx h kophhx noflcojiHen- 
HHKa. 06HapyHteHO, hto o6oram;eHHe HHTaTeJibHOH cpeflbi MHKpoajieMeHTaMH Bbi3biBaeT yBejinne- 
Hne co,n;ep;KaHHH <j)eH0Ji0B b pacTeHHHX. 06cy>KflaeTCH B3anM0CBH3b HaKonjieHHH $eHOJiOB 
B paCTHTeJIbHbIX TKaHflX C MOp^OJIOrHHeCKHMH HapymeHHHMH pOCTa paCTeHHH. 

Bonpoc 06 oxpaHe OKpy>Kaiom;eH cpeABi, b tom nncjie ee pacTHTejiBHoro komho- 
HeHTa, CTaHOBHTCH OAHHM H3 AeHTpaJIBHBIX BOnpOCOB 6 H 0 JI 0 rHHeCK 0 H HayKH. H3- 
BeCTHO, HTO BJieMeHTH MHHepaJIBHOrO HHTaHHH JIHMHTHpyiOT POCT H pa3BHTHe pa¬ 
CTeHHH He tojibko TorAa, KorAa ohh coAopncaTCH b HeAOCTaTOHHBix KOJinnecTBax, 
ho h Kor^a HaxoAHTCH b H36HTKe. HapHAY c ecTecTBeHHBiM o 6 oram;eHHeM npnpoAHoii 
cpe^Bi MHKpoajieMeHTaMH, HaSjiiOAaiomeMCH b pa3JiHHHHx SnoreoxHMHHecKHx npo- 
bhhijhhx, mbi noBceMecTHO (noHBa, boahbih h B03AyinHHH SacceHHBi) BCTpenaeMCH 
c HCKyccTBeHHBiM noBBimeHHeM hx $OHa BCJieACTBHe TexHoreHHoro 3arpa3HeHHH. 
TexHoreHHan MnrpaipiH h KOHn;eHTpan;HH xHMHHecKHx 3JieMeHT0B nponcxoAHT rjiaB- 
hbim o6pa30M b pe3yjiBTaTe ao 6 bfih, nepepa 6 oTKH h ncnojiB30BaHHH nojie3HBix hc- 
KonaeMBix. yBejmneHHe toxho^hjibhocth ajieMeHTOB, onpeAeJineMOH OTHOineHneM 
enceroAHoii ao 6 bpih b TOHHax k hx KJiapny b jiHTOccJepe, HBJineTCH o 6 m;eH TeHAOH- 
AHen pa3BHTHH 6 noc<|)epBi (IlepejiBMaH, 1973). KpoMe Toro, TexHoreHHoe 3arpH3He- 
Hne h ero pacnpocTpaHeHHe CBH3aHBi c bh 6 pocom b aTMOccJepy orpoMHHx KOJinnecTB 
bbixjiohhbix ra30B hbto-, aBHa- h boahoto TpaHcnopTa, coAep^KaiAHx MHorne Me- 
TaJIJIBI (CBHHen;, pTyTB, KaAMHH, HHKe JIB, XpOM, BaHaAHH, AHHK, MeAB H AP-)» He “ 
KOTopBie rajioreHH h mhihbhk. 

B paCTeHHH XHMHHeCKHe 3JieMeHTBI-3arpH3HHTeJIH HOCTynaiOT H3 boabi h He- 
nOCpeACTBeHHO H3 B03Ayxa. OaHHM H3 HpOHBJieHHH ASHCTBHH H30BITKa XHMHHeCKHX 
OJieMeHTOB, B TOM HHCJie H MHKp03JieMeHT0B, Ha paCTeHHH HBJIHIOTCH aHOMaJIBHBie 
POCT H pa3BHTHe HOCJieAHHX. HaJIHHHe CBeAOHHH 0 TepaTOreHHOH aKTHBHOCTH BH- 
cokhx KOHu;eHTpan;HH CBHHn;a, HHKejiH, xpoMa, Ko 6 ajiBTa, MeAH, cepe 6 pa, ipniKa, 
KaAMHH, pTyTH, >Kejie3a, MapraHija, ctpohahh, paAHH, Topnn, ypaHa, MBiinBHKa, 
BHCMyTa, CypBMBI, JIHTHH, aJIIOMHHHH, a TaKHCe 6 opa H HeKOTOpBIX raJIOreHOB CTaBHT 
nepeA HCCJieAOBaTejiHMH 3aAaHy H3yneHHH bo3mo>khhx <$H3HOJioro-6HOXHMHHecKHX 
MexaHH3M0B TepaToreHe3a. 

TepaTOJiorHHecKne H 3 MeHeHHH y paCTeHHH hbjihiotch, KaK H 3 Becrao, cneA- 
CTBHeM HapymeHHH o6pa30BaTejiBHon a^^tojibhocth MepncTeMBi, OTBeTCTBeHHOH 
3a (JopMHpoBaHHe h pa3BHTHe opraHOB. BBmcHeHHe MexaHH3M0B TepaToreHe3a cbo- 
Ahtch H03T0My npe>KA 6 Bcero k noncKaM (JaKTopoB, bjihhioiahx Ha xoa KJieTOHHHx 
AeJieHHH. OaHHM H3 TaKHX (JaKTOpOB MOHCeT 6 htB o6pa30BaHHe B TKaHHX paCTeHHH 
aHOMaJIBHBIX MeTa 6 oJIHTOB (JeHOJIBHOH npnpOAH, naTOJIOTHHeCKOe ASHCTBHe KOTOpBIX 
Ha MHTOTHnecKHH annapaT KJieTKH H 3 BecTH 0 (KporyjieBHH, Ctom, 1969; Amor, 
Ali, 1969). 

IIpeACTaBJieHHe 06 o6pa30BaHHH b opraHH3Me aHOMajiBHBix MeTa 6 ojiHTOB hoa 
BJiHHHHeM CTpecca, b nacTHOCTH paAHaiptOHHoro o 6 jiyneHHH, hohbhjiocb b 20-x 
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r oAax Hainero ctojigthh. BnocjieACTBHe oho nojiynHJio pa3BHTne h 3KcnepnMeH- 
Tajifcsoe o6ocHOBaHne b MHoronHCJieHHbix TpyAax hikojih A. M. Ky3HHa («PaAno- 
tokchhh, hx npnpoAa h pojib b SnojiorHHecKOM AencTBHH paAnaipm bbicokoh 
9 HeprHH», 1966), SjiaroAapn kotophm SbiJio ycTaHOBJieHO, hto tbkhmh BenjecTBaMH , 
HapymaKHijHMH npoijecc AeJieHHH KJieTOK, hbjihiotch (JeHOJibHbie coeAHHemiH. 

Ha ocHOBe BKcnepHMeHTajibHbix $aKTOB, HMeiomnxcH b JiHTepaType h nojiyneH- 
hhx b CBoen Jia6opaTopnH, M. H. IIlKOJibHHK (1974) BbicKa3aji npeAnojionceHHe 
o TOM, HTO HaKOnJieHHe $eHOJIbHbIX COeAHHeHHH B TKaHHX 6opAe(f)H^THbIX paCTeHHH 
HBJineTCH npnHHHOH $opMaTHBHbix H3MeHeHHH y nocjie,n;HHX. G n;ejibK) npoBepKH 
9 toh rnnoTe3bi IIlKOJibHHK c coTpyAHHKaMH (1978) npoBejiH paSoTy no BbiHBJieHHio 
TepaToreHHOH aKTHBHocTH y HenoTopbix nojm<|)eHOJiOB h hx okhcjiohhhx $opM (Ha 
npHMepe AncJeHOJiOB — nnpoKaTexHHa, THApoxHHOHa h pe3opn;HHa — h npoMency- 
TOHHoro npoAyKTa OKHCJiHTejibHoro npeBpameHHH nnpoKaTexHHa — n-6eH30xn- 
HOHa). OKa3ajiocb, hto 3th coeAHHemiH oSjiaAaiOT BbipanceHHOH TepaToreHHOH 
aKTHBHOCTbio, yBejiHHHBaiomeHCH c noBbimeHHeM hx KOHn;eHTpaii;HH. rnnoTe3a 
o CBH3H HaKOnJieHHH (JeHOJIbHblX COeAHHeHHH B TKaHHX paCTeHHH C aHOMaJIbHbIM 
Mop$oreHe30M 6bijia pa3BHTa b cepHH pa6oT IIlKOJibHHKa h ero coTpyAHHKOB (Cmhp- 
hob, 1978; Cmhphob, KpynHHKOBa, 1978; IIlKOJibHHK h a p., 1978). 

^aHHbie o ashctbhh rmiepA03 MHKpoajieMeHTOB Ha coAepncaHHe nojmcJeHOJibHbix 
coeAHHeHHH OTcyTCTByiOT. HcKJiiOHeHHe cocTaBJineT oAHa pa6oTa (Carpena et al., 
1979), b KOTopoH coo6m;aeTCH o pa3jiHHHHx b coAepncamiH <$JiaBOHOHAOB y HopMajib- 
Hbix h oSoranjemibix 6opoM paCTeHHH tombtob. Ho 3th pa3jiHHHH, k concajieHHio, 
He npoHjuiiocTpHpoBaHbi n;H(|)poBbiM MaTepnajiOM. 

B 3aAany HacTOHmero nccjieAOBaHHH bxoahjio H3yneHHe o6m;ero coAepncaHHH 
$eHOJiOB b pacTeHHHx noAcojiHenHHKa, Bbipani;HBaeMbix b ycjiOBHHx oSorameHHH 
cpe^bl TBKHMH MHKpOBJieMeHTaMH, KaK HHKeJIb, xpoM H 6op. 

MaTepnaji h MeTOAHKa 

OnHTbi npoBOAHJiH b BereTan;HOHHOM AOMHKe npn ecTecTBemiOM (JoTonepnoAe. 
Bbipani;eHHbie Ha AHCTHJurapoBaHHOH boa© 7-AHeBHbie npopocTKH Helianthus annuus 
L., copT BHHHMK 8931 noMemajm Ha 3, 5 h 7 cyroK (b 3aBHCHMOCTH ot noroAHHx 
ycjiOBHn) Ha nnTaTejibHHH pacTBop KHona c onTHMajibHon A030H 6opa (0.5 mt/ji). 
3aTeM hx nepeHOCHJiH Ha cpeAy c hsShtohhhm coAepncaHHeM HHKejin, xpoMa hjih 
6opa. Hnnejib h xpoM bhochjih b nHTaTejibHyio cpeAy 03 pacneTa 2.5 mt/ji b BHAe 
cepHOKHCJiOH cojih (NiS0 5 -7H 2 0) h TpexoKHCH (Cr0 3 ), 6op — b BHAe 6opHOH 
khcjioth H3 pacneTa 40 mt/ji. Hnnejib, xpoM h 6op b Ha3BaHHbix A03ax o6jiaAaiOT 
npKO Bbipa>KeHHHM TepaToreHHHM AeiiCTBHeM Ha noAcojmenHHK (IIlKOJibHHK, 
Cmhphob, 1970). KoHTpojibHbie paCTeHHH Ha npoTHHcemm Bcero onbiTa Bbipam;H- 
BaJiH Ha pacTBope KHona c onTHMajibHbiM KOJinnecTBOM 6opa. 

npo6bi ajih aHajiH3a (b 2-KpaTHOH hobtophocth) 6pajin y paCTeHHH 6e3 bhahmbix 
npH3HaKOB A3HCTBHH BbICOKHX KOHIjeHTp aiJHH MHKp03JieMeHT0B, HpH HX HpOHBJieHHH 
h ycHjieHHH. OeHOJibHbie coeAHHeHHH BbiAejiHJin H3 pacTHTejibHoro MaTepnaJia nyTeM 
a kctp a kh;hh 3TaHOJiOM. CyMMy (JeHOJioB onpeAejiHJin KOJiopHMeTpnHecKHM mctoaom 
c Hcnojib30BaHneM peaKTHBa OojiHHa—,I(eHHca (Swain, Hillis, 1959). noBTopHocTb 
aHaJiH3a — 3-KpaTHan. 


Pe3yjibTaTbi h oScyn^ACHHe 

B Ta6ji. 1 npHBOAHTCH AaHHbie 5 ohhtob, npoBeAeHHbix b JieTHne MecHijbi 1976 
h 1977 rr., n;ejibio kotophx hbjihjiocb H3yneHHe coAepncaHHH (JeHOJiOB b pacTeHHHx 
€ npH3HaKaMH HOBpe>KAOHHH, BH3BaHHbIMH H36HTOHHHM COAep>KaHHeM MHKpoajie¬ 
MeHTOB b HHTaTejibHOH cpeAe. B 3thx onbiTax, OTjranaiomHxcH cponaMH npOBeAOHHH, 
B03paCT0M paCTeHHH H HpOAOJI>KHTeJIbHOCTbIO HX BbipaiAHBaHHH Ha o6orani;eHHOH 
MHKpoajieMeHTaMH cpeAe, coAepncaHne (JeHOJiOB onpeAejiHJin y BTopon napbi jiHCTbeB 
c BepxyuieHHOH hohkoh. ,D(jih onpeAejieHHH coAepncaHHH (JeHOJiOB b kophhx b aHajiH3 
6pajin o6in;yio Maccy nocjieAHnx. 

,I(aHHbie Ta6ji. 1 CBHAeTejibCTByiOT o tom, hto o6oram;eHHe HHTaTejibHOH cpeAH 

MHKpoajieMeHTaMH BbI3bIBaeT HOBHineHHe COAep^KaHHH (JeHOJIOB B JIHCTbHX H KOp- 
HHX HOACOJIHeHHHKa. 


3 BoTaHHqecKHfi raypHaji, JVs 4, 1982 r. 
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TAEJIHIJA 1 

BjiHHHne o6oram;eHHH cpeflH MHKpoajieMeHTaMH 
Ha o6mee co,n;ep5KaHHe $eHOjiOB y Helianthus annuus 


B08paCT pacTeHHii 
h npo«on>KHTeJiB- 
HOCTb JieiiCTBHfl 
MHKp09JieMeHT0B, 
CyTKH 

OpraH 

pacieHHii 

Co#ep?KaHHe $eHOJiOB, MKr/r CBip. Beca 

KOHTPOJIB 

HHKeJIB 

XpOM 

Sop 

18, 11 

JIhctlh 

294+24 

402+20 

643+27 

398+15 


KopHH 

9 

27 

354 

99 

18, 11 

JIhctlh 

306+9 

456 +14 

532 +14 

500 +25 


KopHH 

30 

76 

272 

120 

17, 6 

JIhctlh 

251 +13 

499+33 

773+21 

623+0 


KopHH 


He onpeflejiHJiH 


16, 5 

JIhctlh 

402+13 

525+9 

920 +88 

672+28 


KopHH 

43 

54 

336 

140 

14, 3 

JIhctlh 

478+17 

665 +35 

690+35 

943+40 


KopHH 

27 

62 

215 

84 


HMeiomHH MecTO <$aKT SojiBmero co,n;ep>KaHHH (JeHOJiOB b jihctbhx kohtpojibhbix 
pacTeHHH o^Horo onHTa no cpaBHemno c ohbithbimh pacTeHHHMH Apyroro o6t>hchh- 
eTCH Hea,n;eKBaTHOCTBK) ycjioBHH BBipamHBaHHH pacTeHHH, o neM 6 hjio CKa3aHo BBirne. 

06pam;aeT Ha ce6n BHHMaHne tot <$aKT, hto OTBeTHan peaKn;HH $eHOJiBHoro 
oSMeHa y noACOjraenHHKa Ha B03,n;eHCTBHe MHKpoajieMeHTHoro CTpecca Han6ojiee 
BBipanceHa npn oSorameHHH cpe^H xpomom. 3HaTOrejiBH0 6ojiBmee co,n;ep>KaHHe 
$eHOJiBHHx coeAHHeHHH b kophhx pacTeHHH, HCHBiTBiBaioni;Hx B03,n;eHCTBHe rnnep- 
A03 xpoMa, no cpaBHeHHio c pacTeHHHMH «HHKejieBoro» BapnaHTa mohcho o6t>hchhtb, 
no-BH,n;HMOMy , TeM, hto HaKonjieHne xpoMa b kophhx BBipa>KeHO cnjiBHee, ne m Ha- 
KonjieHne HHKejin (Foroughi et al., 1976). 

^JIH BBIHCHeHHH HpHHHHHO-CJieACTBeHHOH CBH3H HaKOHJieHHH (JeHOJIBHBIX COeftH- 
HeHHH b pacTHTejiBHBix tkbhhx h HapymeHHH Mop<|)oreHe3a y pacTeHHH npn o6ora- 
m;eHHH cpeflH MHKpoajieMeHTaMH Heo6xo,n;HMo 6hjio onpeflejiHTB coflepncaHne $e- 
hojiob b BepxymenHBix jihctbhx em;e ao noHBJieHHH y hhx chmotomob noBpe>K ( n;eHHH, 
a TaK>ne no Mepe pa3BHTnn nocjieflHnx. Tanne ohbitbi 6bijih npoBefleHBi. B aHaJin 3 
6pajin BTopyio napy jihctbob c BepxymenHon hohkoh. CyMMa nojmcJeHOJiOB, Kan 
bhaho H3 npeACTaBJieHHBix b Ta6ji. 2 AaHHBix, noBHmaeTcn b jihctbhx ohhthhx pa- 
CTeHHH 6e3 npn3HaKOB noBpejKAGHHH, BHpamHBaeMBix b TeneHne 2 ^Hen Ha cpe,n;e 
c MHKpoajieMeHTaMH, h npoAOjmcaeT yBejiHHHBaTBCH Ha npoTHnceHHH Bcero onHTa. 
AHajiorHHHan KapTHHa Ha6jno,n;aeTCH h b kophhx. 


TABJIHU.A 2 

BjiHHHne npo,n;oji>KHTeJibHOCTH BBipamjHBaHHH Helianthus annuus 
Ha o6oram;eHHOH MHKpoajieMeHTaMH cpejje Ha o6mee cojjepjKaHHe (|>eHOJiOB 


Bo 8 pacT pacTeHHii 

H npOaOJITKHTeJIB- 
HOCTB JieHCTBHH 
MHKp 09 JieMeHTOB, 
CyTKH 

OpraHBi 

pacTeHHfi 

Coaep?KaHHe $eHOJiOB, MKr/r CBip. Beca 

KOHTpOJIB 

HHKeJIB 

XpOM 

Sop 

14, 2 

JIhctlh 

345 +13 

384+12 

676 +20 

451+3 


KopHH 

29 

105 

174 

126 

15,3 

JIhctlh 

578+27 

675 +20 

1020 +53 

785+9 


KopHH 

' 39 

74 

221 

114 

16, 4 

JIhctlh 

513+22 

703+66 

1040 +35 

865 +44 


KopHH 

36 

69 

261 

113 

17, 5 

JIhctlh 

510+18 

693+22 

1085+62 

975+79 


KopHH 

45 

79 

264 

130 

18, 6 

JIhctlh 

435+18 

718+40 

1065+26 

635 +53 


KopHH 

56 

98 

276 

153 


IIoBBiineHHe coAepncamiH $eHOJiBHHx coe^HHeHHH b tkhhhx pacTeHHH, BBipanjn- 
BaeMBix b ycjioBHHx h36bitohhhx KOJinnecTB MHKpoajieMeHTOB HHKejiH, xpoMa H 
6opa, MO>KeT 6bitb o6ycjiOBJieHO yBejinneHneM HHTeHCHBHOCTH neHT030<|)0C<|)aTH0ra 
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nyTH OKHCJieHHH caxapoB. IIoATBep^KAeHHeM 3Toro npeflnojioHceHHH cjiyncaT AaHHBie 
06 ycHJieHHH neHT030(J)oc<|)aTHoro nyTH ^uxamiH pacTeHHH noA BJiHHHneM pnAa 
«xepaToreHHBix bo3aohctbhh: Ae^Hiprra 6 opa (Lee, Aronoff, 1967; Walker, 1973; 
HIkojibhhk, HjiBHHCKaH, 1975) h ipiima (napnSoK, ^eMeHKo, 1975), H 36 BiTKa cbhh- 
u;a (Hampp et al., 1973) h $Topa (Jonescu, Moscalu, 1973), 3 acojieHHH (CTporoHOB 
h a p., 1970), bbicokhx KOHu;eHTpan;HH 030Ha (Tingey et al., 1976), repSnipiAOB h AP- 

06Hapy>KeHHoe yBejinneHne coAepncamiH (JeHOJiBHBix coeAHHeHHH b jihctbhx 
H KOpHHX OnBITHHX paCTeHHH eilje AO nOHBJieHHH y HHX BH3yaJIBHBIX CHMHTOMOB 
noBpencAeHHH h <$opMaTHBHBix H3MeHeHHH CBHAeTejiBCTByeT o nepBrnraocTH $yHKn;HO- 
HaJiBHBix HapymeHHH no OTHomemno k HapyinemiHM CTpyKTypHBiM. 

B cjieAyiomeH cepnn onBiTOB nccjieAOBaJiocB coAepncaHne <£eHOJiOB b jihctbhx 
pacTeHHH, pa3BHBaion];HxcH bo BpeMH aohctbhh rnnepA03 MHKpo3JieMeHTOB, n b jih- 
CTBHX, KOTOpBie o6pa30BBEBaJIHCB HOCJie CHHTHH TepaTOreHHOrO 3(|)(|)eKTa BBICOKHX 
KOHn;eHTpai];HH MHKposjieMeHTOB nyTeM HCKJHoneHHH hx H3 HHTaTejiBHon cpeABi nepe3 
onpeAGJieHHoe BpeMH bo3aohctbhh h nocjieAyiomero BBipanpBaHHH pacTeHHH Ha 
HopMaJiBHOM pacTBope. CxeMa ohbitob 6BiJia cjieAyiomeH: kohtpojibhbi 6 pacTeHHH 
b TeneHne Bcero onBiTa BBipam;HBajiH Ha HopMaJiBHOM pacTBope. OnBiTHHe npopocTKH 
b TeneHne oahoh He^ejin HaxoAHJiHCB Ha TaKOM me pacTBope, a 3aTeM 6 hjih nepe- 
cameHBi Ha cpe^y c bbico^hm coAopncaHneM MHKpoajieMeHTOB, Ha kotopoh ohh Ha- 
xoahjihcb b TeneHne 7 Anen. 3aTeM pacTeHHH nepecancHBajm Ha HopMajiBHHH hh- 
TaTejiBHBiH paCTBop h BBipamHBajiH b TeneHne 17 Anen. 

OnncaHHe TepaTOJiornnecKHx H3MeHeHHH npoBeAeHO y 38-AHeBHBix pacTeHHH. 
TepaToreHHBin 3<|)(J)eKT rnnepA03 MHKpoajieMeHTOB hpohbjihjich ynce y BTopon napn 
jincTBeB. XapaKTepHBiMH (JopMaraBHBiMH H3MeHeHHHMH y pacTeHHH 6bijih cjieAyio- 
mne: HapymeHne <$HJiJiOTaKCHca — HOHBJieHne MyTOBOK H3 3—4 jihctbcb Ha MecTe 
BTopon-nHTOH nap JincTBeB (xpoM), onepeAHoe h MyTOBnaToe jiHCTopacnojionceHHe 
( 6 op), H3MeHeHne $opMH jihctoboh njiacTHHKH h ee peAyKn;HH bhjiotb ao o6pa3o- 
BaHHH TOJIBKO OAHOH 2 KHJIKH, KyiljeHHe (HOHBJieHHe 60 KOBHX no 6 erOB H3 CeMHAOJIB- 
Horo y3Jia h y3Jia BTopon-neTBepTOH napBi jihctbob), HapymeHne <$HJiJiOTaKCHca 
(HHKeJIB). ToKCHHHOCTB HHKeJIH H 6 opa npOHBJIHJiaCB B o6pa30BaHHH MeHOKHJIKO- 
Boro xjiopo3a h nocjieAyiomero HeKpo3a TKaHH, yTOJimemm h Ae$opMan;HH ceMHAO- 
jien, noBBimeHHon onymeHHOCTH, jiomkocth, a xpoMa — b noHBJieHHH xjiopo3a jih¬ 
ctoboh njiacTHHKH, ycHJieHHH nHrMeHTanjHH (aHTOijHaHOBOH) rnnoKOTHJiH, Kapjin- 
KOBOCTH pacTeHHH. 

B pe3yjiBTaTe npoBeAeHHoro oebitb o0Hapy>KeHO, hto 7-AHeBHoe B03A0HCTBHe 
rnnepA03 MHKpoajieMeHTOB Ha pacTeHHH noAcojmeHHHKa oKa3ajio TepaToreHHoe 
AOHCTBHe tojibko Ha BTopyio-nHTyio napBi jihctbob. JIhctbh, pa3BHBaK)in;HecH b Te- 
neHne cjieAyionpix 17 Anen nocjie nepecaAKH pacTeHHH Ha HopMajiBHBin HHTaTejiB- 
hbih pacTBop, He HMejiH TepaTOJiornnecKHx H3MeHeHHH. 

CoAepncamie $eHOJiBHBix coeAHHeHHH b pacTeHnnx 3 Toro onHTa onpeAejinjin b jih- 
CTBHX BTOpOH H TpeTBefi Hap, Ha KOTOpBIX HpOHBJIHeTCH TepaTOreHHBIH 3(|)(|)eKT rnnep- 
A03 MHKpoajieMeHTOB, H B JIHCTBHX HieCTOH HapBI,' y KOTOpHX $OpMaTHBHBie H3MeHe- 
HHH OTCyTCTBOBaJIH. 

J^RRUbie, npHBeAOHHBie b Ta6ji. 3, noKa3BiBaiOT, hto o6oram;eHHe cpeABi MHKpo- 
BJieMeHTaMH BJieneT 3a co6oh HOBBimeHne ypoBHH (JeHOJiOB. noHBJieHne Ha Tex nee 
ohbithhx pacTeHHHx HopMajiBHBix b Mop^ojiorHHecKOM OTHomeHHH CTpyKTyp HOCJie 
nepecaAKH hx co cpeABi, o6oram;eHHOH MHKpoajieMeHTaMH, Ha HopMajiBHHH nma- 
TejiBHHH pacTBop conpoBO>KAaeTCH, KaK bhaho H3 a&hhbex BapnaHTa OnBITa c 38- 
AHeBHBIMH paCTeHHHMH (Ta0JI. 3), BBipaBHHBaHHeM COAep>KaHHH (JeHOJIBHBIX CoeAH¬ 
HeHHH c KOHTpojieM. 9tot $aKT TaK>Ke CBHAeTejiBCTByeT o hphmoh cbh3h Me>KAy co- 
Aep>KaHHeM Bem;ecTB (JeHOJiBHOH npnpoAH h Mop^ojiorHnecKHMH HapymeHHHMH 
y pacTeHHH. 

CyMMnpyn npHBeAeHHBie b HacTOHm;eH pa 6 oTe AaHHBie, mo>kho caojibtb cjieAyio- 
m;ee 3aKJH0HeHHe: 1) o 6 oram;eHHe cpeABi MHKpoajieMeHTaMH (HHKejieM, xpomom hjih 
6 opoM) BBi3BiBaeT noBBimeHHe coAep>KaHHH (JeHOJiOB y pacTeHHH; 2) yBejinneHne 
COAOp>KaHHH (JeHOJIBHBIX COeAHHeHHH nOA BJIHHHHeM rnnepA03 MHKpoajieMeHTOB, 
o 6 Hapy>KeHHoe b jihctbhx pacTeHHH 6e3 npn3HaKOB noBpe>KAOHHH h npoHBJieHHH 
TepaToreHHoro 3$(|)eKTa, CBHAOTejiBCTByeT o nepBHHHOCTH $yHKn;HOHajiBHHx Ha¬ 
pymeHHH HO OTHOmeHHK) K CTpyKTypHBiMJ 3) OAHOH H3 $H3HOJIOrHHeCKHX HpHHHH 
<JopMaTHBHBix H3MeHeHHH y pacTeHHH, npoH3pacTaiom;Hx b ycjiOBnnx o 6 oram;eHHH 
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taejihu;a 3 

06m;ee co^epjKaHHe $eHOjiOB b jihctbhx Helianthus annuus, 
BEipam;HBaeMoro npn H36biTKe MHKpoajieMeHTOB, 
a 3aTeM nepeHeceHHoro Ha HopMajibHEin nHTaTejiLHMH pacTBop 


Bo3pacT pacTeHMH, iipoaojitkh- 
TejibHOCTB jjeHCTBHH rnnepp;03 
MHKpoajieMeHTOB h nocne- 
ayiomero npeSbiBamifl paCTeHHH 
Ha HopManbHOM nirraTeJibHOM 
pacTBope, cyTKH 

AHaJiH3Hpye- 
MaH napa 
JIHCTbeB 

CoAepwaHHe $eHOJiOB, MKr/r chip. 

Beca 

KOHTpOJIb 

HHKeJJb 

XpOM 

Sop 

18, 4, 0 

BTopaa 

465+17 

610+7 

970 +13 

975 +27 

21, 7, 0 

TpeTbH 

373 +10 

480 +29 

990+29 

980+21 

38, 7, 17 

IIIecTaa 

1485+30 

1370 +53 

1425+67 

1400 +32 


cpeftBi MHKpoajieMeHTaMH, HBJineTCH yBejinuemie b hhx coftepHcamiH (JeHOJiBHHx coe- 
AHHeHHH. noflTBepHCAeHHeM npaBHJibHocTH TaKoro npe,n;nojio>KeHHH hbjihiotch CBe- 
fleHHH 06 o6pa30BaHHH B TKaHHX paCTeHHH aHOMaJIBHBIX MeTaSoJIHTOB (JeHOJIBHOBL 
npnpoABi nos BJiHHHHeM pa3JiHHHBix BHeniHHX (JaKTopoB, OKa3BiBaK)m;HX TepaToreH- 
HBIH 3(J)(J)eKT, TBKHX KaK He^OCTaTOK BJieMeHTOB MHHepaJIBHOrO HHTaHHH — a30Ta 

(Rajagopal, Rao, 1973), $oc<$opa (Krause, Resnik, 1976), KaJinn (Lehman, Rice, 
1972), KajiBn;HH (Meravy^, (1974), 1977), cepBi (Lehman, Rice, 1972; Rossiter, Bar- 
row, 1972), 6opa (KpynHHKOBa, Cmhphob, 1981), ipiHKa (Dufrenoy, Reed, 1942), 
H30BITOK MaKpOBJieMeHTOB (^OCTaHOBa H flp., 1979), paftnaiJHH BBECOKOH 3 Hep THU 
(Ky3HH h ,n;p., 1965), repSnniHABi h (JyHrnipiflBi (BojiHHen;, KopHejiiOK, 1973; 
KceH,n;30Ba, 1979), Y® paAHaijHH (KpaBen;, 1974), 3KCTpeMajiBHBie TeMnepaTypBi 
(Blake, 1976; IIojiHKOBa, 1979), nopaHeHHe (CteepeijKOBeijKaH, BacioKOBa, 1965), 
BHpycHaa HHcJeKipiH (Redolfi, Cantisani, 1978), 3apa>KeHne rpnSaMH (PyHKOBa, 
IIepMe3ckHH, 1978), MyTareHBi (KoMapoBa, 1975), 3ara30BaHH0CTB aTMOccJepBi 
(TpeTBHK, 1976), 3THjieH (Cracer, Wetherbee, 1973), rnSSepejuiHHBi (Tronchet, 
1961), 030H (Howell, 1974). 

BMecTe c TeM xopomo H3BecTHO, hto h36bitok hjih HejjocTaTOK 3JieMeHTOB MHHe- 
pajiBHoro HHTaHHH (Cmhphob h ,n;p., 1977; Cmhphob, KpynHHKOBa, 1978) h MHorne 
Apyrne CTpeccBi (3KCTpeMajiBHan TeMnepaTypa, H3MeHeHHBiH (JoTonepnoA, Y® h 
raMMa-paAnan;HH, repSnniHflBi, peTap,n;aHTBi, BnpycBi, rpn6Bi, nopaHeHHe HAp.) o6y- 
CJIOBJIHBaiOT CHH>KeHHe CO,n;ep>KaHHH OftHOrO H3 KJIIOHeBBIX $HTOrOpMOHOB — j3-HH- 
AOJIHJiyKCyCHOH KHCJIOTBI. 

npHBe,n;eHHBie npnMepBi HOKa3BiBaiOT, hto, BO-nepBBix, noA BJiHHHHeM 3KCTpe- 
MaJIBHBIX yCJIOBHH MeTa 60 JIHHeCKaH aKTHBHOCTB paCTHTeJIBHOH KJieTKH, HaXOftH- 
m;aHCH nos reHeraHecKHM KOHTpojieM, H3MeHneTCH. HapymeHHH o0MeHa hhaojiob 
h (JeHOJiOB hocht npn 3 tom o6id;hh, t. e. Hecnen;H<|)HuecKHH, xapaKTep. Bo-btopbix, 
HapymaeTCH 6ajiaHC HYK h $eHOJiOB*. coflepncamie HYK yMeHBmaeTCH, ypoBeHB 
$eHOJiOB B03pacTaeT. ^pyrHMH cjiOBaMH, BKCTpeMajiBHBie ycjiOBHH cpe^Bi Hapyrnaiox 
Heo6xo,n;HMoe ajih HopMajiBHoro pocTa h pa3BHTHH paBHOBecne Me>KAy aKTHBaTO- 
paMH (HYK) h HHrn6HTopaMH ((JeHOjm) pocTa, OTHocnTejiBHoe coAepncamie kotopbix 
B TKaHHX CTporO CKOOp^HHHpOBaHO. 

B 3TOH CBH3H Hpe^CTaBJIHeT HeCOMHeHHBIH HHTepeC HCCJieAOBaHHe A. M. BeKKep 

(1979), nocBHm;eHHoe H3yneHHio fleiiCTBHH Ha Cucurbita pepo L. TanoroTepaToreHa, 
Kan N-HHTpo3ocoe,n;HHeHHH. no ee MHeHHio, Mop^ojiornHecKHe HapymeHHH pocTa 
H pa3BHTHH HpopOCTKa TBEKBBI HOft JjeHCTBHeM N-HHTp030,n;H3THJiaMHHa H N-HHTpO- 
30-N-3THJiM0HeBHHBi CBH3aHBi c HapyineHHHMH b CHCTeMe ropMOHajiBHOH peryjin- 
h;hh — CMem;eHHeM 6ajiaHca ayKCHHa h 3THJieHa b nojiB3y nocjieAHero. 9 to npe,n;- 
nojio>KeHHe 3acjiy>KHBaeT bhhmbhhh, xoth AeiiCTBHe 3THJieHa Ha Mop$oreHe3 mohcho 
T paKTOBaTB h nepe3 ero BJiHHHne Ha ypoBeHB (JeHOJiOB. CBe,n;eHHH o noBBimeHHH 
co,n;ep>KaHHH (JeHOJiBHBix coeAHHeHHH no,n; BJiHHHHeM 3THJieHa H3BecTHBi (Cracer, 
Wetherbee, 1973). 

,I(OKa3aTeJIBCTBOM TOrO, HTO HaKOHJieHHe aHOMaJIBHBIX MeTa 60 JIHT 0 B $eHOJIBHOH 
npnpoABi nos BJiHHHHeM 3KCTpeMajiBHHx ycjiOBHH cpe^Bi HBJineTCH hphhhhoh Ha¬ 
pymeHHH pocTa h pa3BHTHH paCTeHHH, cjiyncaT AaHHBie JI. M. Kpiokoboh h A. M. Ky- 
3HHa (1979). Ohh noKa3ajin, hto onocpe,n;oBaHHoe AeiiCTBHe HOHH3HpyK)m;ero H3Jiy- 
ueHHH npn jiOKajiBHOM o6jiyneHHH BepxymKH paCTeHHH no,n;cojiHeuHHKa Ha HHHce 
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pacnojio^KeHHBie hohkh oSycjiOBJieHO HaKonjiemieM HHrnSHpyiomHX BemecTB $e- 
hojibhoh npnpoABi. ^eHCTBne bthx HHmSiiTOpoB bbihbjihjiocb Kan in vivo, Tan h 
in vitro npn n3BJieneHHH nx H3 o6jiynemn>ix pacTeHnn. BHOJiornnecKan aKTHBHocTB 
HHrn6nTopoB npoHBJinjiacB b yraeTeHira pocTa ropoxa h b fle^opMnpyronjeM flen- 
CTBHH Ha JIHCTBH, IJBeTKH H njIOAbl HOACOJIHeHHHKa. 

B 3aKJiK)neHHe HeoSxo^HMo otmothtb, hto ajih pacKpLrran $H3HOJiornHecKoro 
MexaHH3Ma Mop^ojiornnecKHX Hapyrnemm pocTa h pa3BHTHH pacTeHHH, o6ycjiOB- 
jieHHBix 3KCTpeMaJiBHBiMH $aKTopaMH cpeAbi, Hy>KHO HccjieAOBaTB 6ajiaHC Bcero komh- 
jieKca npnpoAHBix HHrn6HTopoB, npeflCTaBJieHHbix npeHMynjecTBeirao 3 thjiohom 
H coeAHHeHHHMH $eHOJiBHOH h TepneHOH^HOH (a6cn;H30BaH KHCJiOTa) npnpoAH, h 
$HT oropMOHOB (ayKCHHBE, rn66epejuiHHH h h;htokhhhhbi). 
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SUMMARY 

The influence of high concentrations of the teratogeneously active nickel, chrome, boron 
upon the summary content of phenolic compounds in the leaves and roots of Helianthus annuus 
has been investigated. An increase in the phenolic content has been observed in the plants grown 
in the environments with high concentrations of the studied microelements. An increase in 
the phenolic content discovered in the plant leaves before the appearance of the distinct cha¬ 
racters of oppression and before the teratogeneous effect of microelements becomes apparent, 
conforms to the priority of the phenolic exchange anomalities in relation to the growth and 
development of organism. The data received are adduced in the discussion on the interrelation 
of the concentration of phenole in plant tissues and the induction of the formative changes in 
plants, caused by the extremal conditions of mineral nutrition and some other factors* 
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B. H. BajiymoiS 

K 3K0JI0rHH nEHEHOHHLIX MXOB 
HA BEPXOBJbIX BOJIOTAX BACIOrAHbfl 

V. I. VALUTSKY. TO THE ECOLOGY OF HEPATIC MOSSES IN THE RAISED BOGS OF 

VASYUGANYE 

BfclHBJieH BHflOBOH COCTaB H ODHCaHH OCo 6 eHHOCTH 9KOJIOrHH 10 BHflOB neneHOHHHX MXOB, 
o 6 HTaiOin;HX B COo 6 m;eCTBaX rpHflOBO-MOHaJKHHHHX KOMIIJieKCOB OflHOrO H3 60 JIOTHHX MaCCHBOB 
BocTOHHoro BacioraHBH (ToMCKaa o6ji.). B&mejieHH Tpn rpynrnj neneHOHHHKOB no npnyponeH- 
HOCTH K MeCTOOOnTaHHHM C BHCOKHM, HH3KHM H CpeflHHM ypOBHHMH BOflH, BHHBJieHa rpymia 
HanOojiee MaccoBHx n o6hjibhhx bh^ob. ,D,jih HeKOToptix bh^ob xapaKTepHa mnpoKaa aMnjrn- 
Ty^a no yBJia?KHeHHOCTH cyOcTpaTa. IIo OTHomeHHio k peaKi^nn cpe^H Bee neneHOHHHKn npo- 
hbjihiot ce 6 n Kan ai^H^o^Hjiu. IIoKa 3 aH xapaKTep npon3pacTaHnn neneHOHHHKOB b moxobom 
KOB pe, aHaJiH3npyeTcn nx BCTpenaeMocTB n o 6 njine. IleneHOHHHe mxh hbjihiotch nocTOHHHHMH 
KOMnoHeHTaMH coo 6 m;ecTB, nrpaiOT 3aMeTHyio pojn> b pacTHTejiBHOM nonpoBe BepxoBHX 6 ojiot, 

ne^eHOHHHe mxh b cbh 3 h c mrjihmh pa3MepaMH h cjiaSon KOHKypeHTOcnocoS- 
HOCTBK) He MOryT 6hITb epaBHHMH C HjBeTKOBHMH paCTeHHHMH H JIHCTOCTeSeJIbHLIMH 
MxaMH no hx pojin b pacraTejibHOM nonpoBe. Ho b onpefteaemiLix ycJiOBnax b He- 
KOToptix coo6m;ecTBax nojiapHbix nycTHHb, TyH^poBOH h Taeamon 3 oh $HTon;eHOTH- 
aecKaa pojib neaeHoamiKOB jjocTaTOHHo 3aMeTHa (ropo^KOB, 1956, 1958; Plikobckhh, 
1969; JlaftbDKeHCKaa, JKynoBa, 1971; HLjihkob, 1973, 1975; ffiyKOBa, 1973; JKynoBa, 
KaTeHHH, 1975; JKynoBa, CyMHHa, 1976). HccaeftOBamiaMH oTeaecTBeHHbix 6 ojio- 
TOBe^OB (I^HH3epjiHHr, 1938; Borji;aHOBCKaa-rHeH3<|), 1956, 1969) noKa3aHO on- 
peAejieHHoe 3Haaemie neaeHOHHHKOB b cao^Kemra h ftHHaMHKe pacTHTejibHOCTH 6 ojiot 
eBponencKon nacra CCCP. 

Ha oSninpHon TeppHTopnn 3anaAHon Ch6hph He npoBOftHjm njiaHOMepHoro H3y- 
neHHH $JiopLi h 3KOJiorHH neaeHOHHbix mxob, onySjiHKOBaHbi jirnnb eftHHHHHLie pa- 
6 oth, coAep^Kamne chhckh neaeHoamiKOB H3 OTAejibHHx panoHOB h KpaTKne oSmne 
CBeftemia o nyHKTax c6opa h cyScTpaTe (KopoTKeBna, 1965; 3mioBbeBa, 1973). 
063op BH^OBoro cocTaBa neneHoamiKOB CeBepa CCCP, BKJHoaaa h ceBepHyio nacTb 
3anaAHOH Ch 6 hph, npoBe^eH P. H. HIjihkoblim (1973). Eojibihoh HHTepec npe^- 
CTaBJineT HOBan paSoTa 3Toro aBTopa — cepnn BHnycKOB pyKOBOjjCTBa ftjia onpe- 
AejieHHH neneHonHLix mxob, Tpn H3 kotoplix yase Bbinurn H3neaaTH (HIjihkob, 1976, 
1979,, 1980). B reoSoTammecKHx paSoTax, nocBameHHLix nccjieAOBaHHio pacra- 
TejibHocra 3anaAHOCH6npcKHx 6 ojiot, CBeftemia o neaeHoamiKax h hx anojiorHH 
oSlpiho OTcyTCTByiOT (jinnib pe^no ynoMHHaiOTca 1—2 BH^a H3 nncjia caMbix pac- 
npocTpaHeHHbix). 

IJejibio Hamen paSoTbi 6 lijio BHHBJieHHe bhaoboto cocTaBa neaeHOHHbix mxob, 
BLIHCHeHHe OCHOBHLIX HepT 3KOJIOTHH H pOJIH HeaeHOHHHKOB B CJIOH^eHHH paCTHTeJIb- 
Horo nonpoBa Ha npnMepe o^Horo H3 loaoiOTaeambix BepxoBbix 6 ojiot, Bxoflanpix 
b CHCTeMy BacioraHbH. 

TepSapHLiH MaTepnaji (cBbime 200 o6pa3ii;oB) 6 liji coSpaH Ha Hkchhckom 6 o- 
jiothom MaccHBe, pacnojio^KeHHOM b Mea^ypeabe IIIerapKH h Hkcli (EaKaapcKHH 
p-H Tomckoh o 6 ji.). 3Aecb mli npoBOftHjra AeTaJibHbie nccjieAOBaHHH CTpyKTypu 
coo6m;ecTB c Hcnojib30BaHHeM TpaHceKT, 3ajioa<eHHbix Ha CTaiptOHapHLix yaacTKax 
rpHAOBO-MOna^KHHHLIX KOMHJieKCOB B HjeHTpaJIbHOH H CKJIOHOBOH HaCTHX SoJIOTHOrO 
MaccHBa. noApoSHaa xapaKTepncTHKa 3 thx coo6m;ecTB onySjiHKOBaHa paHee (Xpa- 
mob, BaJiyn;KHH, 1977). JleHTOHHbie TpaHceKTH, cocToamne H3 npHMLmaiomHx APyr 
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■K APyry njiomaAOK pa3MGpbk 50x50 cm, 3aKJiaABiBaJin b HanSojiee thhhhhbix 
yuacraax KOMnjieKca riepneHflHKyjmpHO HanpaBJieHHio ajihhhoh och MOHanum. 
Moxoboh apyc Ha rnionjaAKax aotbjibho KaprapoBaJin, h bo Bcex cjiyuaax hgoaho- 
POAHOCTH HOKpOBa H3 KaJK^OrO KOHTypa (BH3yaJIbH0 OTJIHHHMOrO HHTHa) OTSnpaJIH 
o6pa3n;Li jihctoctgSgjibhbix mxob, JinmanmiKOB h hghghohhhkob, onpoAeJiHJiH npo- 
eKTHBHOG HOKpHTHe BHAOB. Ha Ka?KAOH HJIOIIjaAKG BHHMaTeJILHO npOCMaTpHBaJIH 

moxoboh nonpoB c agjibio o6Hapy>KeHHH hghghohhhkob Aa>KG b ohghb HG3HaHHTGJiB- 
hlix KOJinnecTBax. Ha TpaHceKTax c npHBH3K0H k njiomaAKaM OTSnpaJin npoSn Ha 
BOAopocjin, npoBO^HJiH 3aMepH 3JieMeHTOB MHKpo- h HaHopejibe(|)a, rJiySnH ypoBHGH 
BOABI. BbIJIH HCCJieAOBaHLI (c MGHBHI6H AeTaJILHOCTLK)) arpOXHMHHeCKHe CBOHCTBa 
h pH KopHeoSnTaeMoro ropn30HTa top$hhoh hohbbi. 3aMepi>i ypoBHGH boabi npoBO- 
Ahjih c HanaJia hiojih ho 10 IX 1971 r. b Tpex cmotpoblix KOJiOAAax (Ha rpa^e, b ijght- 
pax oSmnpHOH h hgSojibhioh MOHanum), pacnojio>KGHHBix phaom c TpaHCGKTaMH. 
Oahobpgmghho 3aMGpajiH ypoBHH boabi b hgSojibihhx BpGMGHHLIX CKBaJKHHaX Ha 
pa3HHX 3JIG^lGHTaX HaHOpGJIBG(|)a. TaKHG 3aMGpLI npOBOAHJIH HGPG3 6—7 AHGH OA“ 
HOBpGMGHHO HO BCGM KOJIOAHiaM H A0H0JIHHT6JIBHBIM TOHKaM. B paCHGT HG HpHHHMaJIH 
AaHHLIX HO ypOBHHM BOABI, GCJIH 3a 1—3 AHH AO Ha6jIK>AeHHH BtmaAaJIH oShjibhbig 
Ao^kah- Bbihhcjihjih cpgahhg 3a hgphoa HaSjiiOAGHHH raySmiBi ypoBHGH boabi h hx 
KOJIGSaHHH. 

Bojibmaa uacTB cSopoB hghghohhhkob 6mia onpGAeJiGHa aBTopoM, a nacTB Han- 
6ojigg TpyAHLix hjih comhhtgjibhbix. o6pa3n;oB 6HJia npoBGpGHa jih6o onpGAeJiGHa 
P. H. IIIjIHKOBBIM, HM >K6 6lIJIH npOKOMMGHTHpOBaHH HGKOTOpHG TaKCOHLI. 1 3a 
6ojibmyK) homoid;b h BHHMaHHG npHHomy P. H. IIIjiHKOBy rJiySoKyio SjiaroAapHOCTB. 

CnHCOK nGHGHOHHBIX MXOB C HKCHHCKOrO SoJIOTa HaCHHTBIBaGT 10 BHAOB, OTHO- 
canpixcH k 6 cgmghctbbm h 7 poAaM. H3 hhx 9 bhaob — c jihctoctgSgjibhbim raMG- 

tO^OpOM, 1 — CJIOGBHBAHBIH. 

B HCCJIGAOBaHHOH HaCTH HKCHHCKOrO SOJIOTHOTO MaCCHBa OJIHrOTpO(|)HaH pacra- 
tGJIBHOCTB HOCHT KOMHJIGKCHBIH XapaKTGpi Ha CpaBHHTGJIBHO APOHHpOBaHHBIX rpH- 
Aax npGoSjiaAaiOT cocHOBO-KycTapHHUKOBO-c<|)arHOBBiG cooSnjGCTBa c 3 AH$HKaTopoM 
Sphagnum fuscum (Schimp.) Klinggr., a b oSboahghhbix Monanumax — highx- 
n;GpHGBO“C(|)arHOBBiG hjih 0 C 0 K 0 B 0 -c(|)arH 0 BBiG $htoh;gho3bi c Scheuchzeria palustris 
L., Carex limosa L., Sphagnum majus (Russ.) C. Jens., S. papillosum Lindb., 
S. balticum (Russ.) C. Jens. 3aocb rpHAOBO-Moaa>KHHHBiH komhjigkc H0Apa3AeJia- 
eTca Ha ABa BapnaHTa: 1) c KpynHHMH hjiockhmh Moua^KHHaMH h pgako otctoheahmh 
Apyr ot APyra ohghb aJihhhbimh h HHorAa hpgpbibhctbimh rpHAaMH (rpHAOBO-Kpyn- 
HOMOHaJKHHHBIH KOMHJIGKC, COOTHOHIGHHG HJIOIEi;aAOH rpHA H MOHa>KHH 1 *. 4)*, 2) C 6o- 
JIGG KOpOTKHMH H y3KHMH, HaCTO KOpHTOBHAHBIMH MOHa>KHHaMH H OTHOCHTGJIBHO 
ryCTOH CGTBK) rpHA (rpHAOBO-MGJIKOMOHa^KHHHHH KOMHJIGKC, COOTHOHIGHHG HJIOin;aAeH 
rpaA h MOua>KHH 1:2). ,I(jih ncpBoro BapnaHTa xapaKTGpHa 6ojigg BBicoKaa 06 - 
BOAHGHHOCTB MOHa>KHH, HGM AJIH BTOporO. MG^KAy BapnaHTaMH KOMHJIGKCa HaSjIIO- 
AaiOTCH OnpGAeJIGHHBIG pa3JIHHHH B paCTHTGJIBHOM HOKpOBG MOHa>KHH (npH BBICOKOM 
CXOACTBG paCTHTGJIBHOCTH rpHA): Ha rpHAOBO-KpynHOMOHa>KHHHOM KOMnJIGKCG npG- 
oSjiaAaioT cooSnjGCTBa c AOMHHnpoBaHHGM Sphagnum majus , S. papillosum , a Ha 
rpHAOBO-MGJiKOMOHa>KHHHOM — S. balticum, jih6o S. balticum h S . majus . 

9KOJIOrHHGCKHG yCJIOBHH Ha yuaCTKaX rpHAOBO-MOHa^KHHHHX KOMHJIGKCOB xa- 
paKTGpH3yiOTCH B HjGJIOM HpG3MGpHBIM yBJIBJKHGHHGM KOpHGoSHTaGMOrO ropH30HTB 
tOp^HHOH HOHBBI (0 — 25 CM), OHGHB KHCJIOH H 6GAHOH 3JIGMGHTaMH HHTaHHH CpGAOH. 
IlOKa3aTGJIH arpOXHMHHGCKHX CBOHCTB TOp(|)HHBIX HOHB Ha nOBBIIHGHHHX H B HOHH2KG- 
HHHX MHKpopGJIBG(|)a Ha HCCJIGAOBaHHBIX yHaCTKaX SoJIOTHOrO MaCCHBa npGACTaBJIGHH 
b TaSji. 1. 

CnHCOK BHAOB HGHGHOHHHKOB H HX BCTpGHaGMOCTB (b HjGJIOM Ha 1252 HJIOin;aAKaX 
BC6X TpaHCGKT) HpHBGAOHBI B Ta6jl. 2. nGHGHOHHHG MXH OTMGHGHBI Ha 438 HJIOin;aA- 
Kax, hto cocTaBJiHGT 35% o6m;Gro hx uncjia. H3 TaSjiHHjBi cjiGAyoT, hto b npGAeJiax 
rpHAOBO-MOHa^KHHHBIX KOMnJIGKCOB BCTpGUaGMOCTB HGHGHOHHHKOB pa3JIHHHa. B pG- 
3yJIBTBTG aHaJIH3a AaHHHX BBIAGJIHJIOCB 5 HanSoJIGG MaCCOBHX H oShjibhhx BHAOB. 
IIgpbog mgcto 3aHHMaGT Cladopodiella fluitans (ko3$(J)hi];hght BCTpGHaGM0CTn22%), 
3btgm HAyT Calypogeia sphagnicola (16%), Mylia anomala (15%), Gymnocolea 


1 Ha ocHOBaHHH o6pa6oTKH Hanrnx o6pa3D;oB OAHoroH3 bhaob poAa Cephaloziella P. H. IIIjih- 
KOB onncaJi hobhh ajih HayKH bha — C. violacea Schljak. (IIIjihkob, 1978a). 
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TAEJIHIJA 1 

Il 0 Ka 3 aTejIH arpOXHMHUeCKHX CBOHCTB TOp$HHbIX HOHB rpHflOBO-MOHaJKHHHBIX KOMHJieKCOB 
Ha Hkchhckom 6ojiothom MaccHBe 


ynacjOK KOMnneKca 

9neMeHT 

MHKpO- 

peJJte^a 

Tny- 

6nHa 

CAOH 

Top$a, 

CM 

3<DAb- 

HOCTb, 
% 

pH 

cojie- 

BOfi 

PHAPO- 

JJHTH- 

AecKan 

KI'ICAOT- 

HOC'lb 

CyMMa 

o6mch- 

HblX 

OCHO- 

BaHHH 

k 2 o, 

°/o 

N 

OSnjjHH, 

% 

p 2 o 5 , • 
% 

CTeneHb 
HacbimeH- 
HOCTH‘ 
OCHOBa- 
HHHMH, % 


Mr /a kb Ha 100 r 
nOABbl 



rpH^OBO-KpynHO- 

Mona- 

0—25 

2.90 

3.43 

125.26 

56.53 

0.06 

0.99 

0.175 

31.10 

MOHa?KHHHbIH 

?KHHa 

TpHfla 

0-25 

1.98 

2.72 

191.62 

68.09 

7 0.10 

0.44 

0.172 

26.23 

rpH^OBO-MeJIKOMO- 

Mona- 

0-25 

3.32 

3.23 

123.91 

66.76 

0.04 

0.91 

0.145 

35.01 

Ha?KHHHbIH 

?KHHa 

Tpafla 

0-25 

1.73 

2.57 

216.54 

64.13 

0.10 

0.27 

0.107 

22.85 


taejihija 2 

Bh^bi neneHonHUKOB h hx BCTpenaeMocTL Ha TpaHceKTax 
b npe^ejiax rpHflOBO-MonajKHHHbix KOMHJieKcoB HKcimcKoro 6ojioTHoro MaccHBa 
( 3 a 100% npuHHTo o6m;ee hhcjio nJiomaflOK Ha TpaHceKTax, paBHoe 1252) 



BcTpeuaeMOCTb 

Bha 




aOconiOTHaH 

% 

Riccardia latifrons (Lindb.) Lindb. 

2 

0.1 

Calypogeia sphagnicola (Arn. et Perss.) Warnst. et Loeske * 

201 

16.0 

C. muellerana (Schiffn.) K. Mull. 

36 

3.0 

Cephalozia lunulifolia (Dum.) Dum. 

6 

0.5 

C. connivens (Dicks.) Spruce 

36 

3.0 

Cladopodiella fluitans (Nees) Bucb. 

276 

22.0 

Cephaloziella elachista (Jack.) Schiffn. 

75 

6.0 

C. violacea Schljak. 

24 

2.0 

Gymnocolea inflata (Huds.) Dum. 

101 

8.0 

Mylia anomala (Hook.) Gray 

186 

15.0 


* 9tot bha paccMaTpHBaeTCH P. H. HIahkobhm (19786, 1979) nan 6ojioTHaa $opMa (/. sphagnicola (Arn, 
et Perss.) Schljak.) nojinMop$Horo BHAa C . muellerana (Schiffn.) K. Mull. 


inf lata (8%) h Cephaloziella elachista (6%). OcTajiBHBie bhabi HMeiOT oneHB hg6ojib- 
moe oSnjine, BCTpenaeMOCTB hx HH3Ka (0.1—3.0%). 

no KOJinnecTBy bh^ob, o 6 Hapy;KeHHBix Ha AByx BapnaHTax rpHAOBO-MOHa;KHH- 
Horo KOMnjieKca, OTJinnaiomHxcH no MHKpopejiBe$y, ycjiOBHHM yBJianmemiH h pa- 
CTHTejibHOMy nonpoBy, HMeiOTCH jihihb HenoTopBie HecymecTBeHHBie otjihhhh. Ha 
rpnAOBO-KpynHOMona^KHHHOM KOMnjieKce npe^CTaBJieHLi Bee 10 bh^ob neneHonmiKOB, 
a Ha rpaftOBO-MejiKOMOHa^KHHHOM — tojilko 7 (Ta 6 ji. 3). OTcyTCTByionpie Ha bto- 
poM BapnaHTe KOMnjieKca bhabi ( Riccardia latifrons, Cephalozia lunulifolia, C. con- 
nivens) — pe^nne h MaJiooSnjiBHBie neneHOHHHKH, h to oSctohtgjibctbo, hto ohh m 
oSHapynseHBi 3 ^ecB, mo^kgt 6bitb oSbhchgho cjiynanHBiMH npnnHHaMH (npocMOTp 
npn c 6 opG, OTCyTCTBHG Ha camion hpoShoh njiomaAH no^xo^Hn^Gro cyScTpaTa h Ap,)„ 
06eo;hg ajih AByx BapnaHTOB KOMnjiGKca 7 bh^ob hbjihiotch HanSoJiee mbccobbimh e 
06 HJIBHBIMH, npnypOHGHHBIMH TJiaBHBIM o6pa30M K MOHa^KHHaM. 

Ha HCCJiG^OBaHHOM ynacTKG SojiOTa pa3HOo6pa3HBi $opMH HaHopejiBG<|)a b npe- 
AGJiaX 60JIGG KpyHHBIX 3JIGMGHTOB MHKpopGJIBG(|)a (HJIH HX HaCTGH). Mbl HpOBOftHJIH 
THHH3aii;HK) $OpM HaHOpGJIBG$a (cXGMa 3AGCB HG HpHBOJJHTCH), B pG3yJIBTaTG Hero 
Ajih na>Kji;oro H3 6 thhob cftejiaHa npnBH3Ka k toh hjih hhoh nacTH aJiGMGHTa MHKpo- 
pGJIBG$a (k HjGHTpaJIBHOH, CpGflHGH, KpaGBOH HaCTHM MOHa^KHH, CKJIOHaM, BGpHUIHaM 
rpaA h a p.), a Tan>KG k cpeflHHM 3a CG30H rjiySnHaM ypoBHH bo^bi. B ijgjiom rjih . 
rpHAOBO-MOHa^KHHHOrO KOMHJIGKCa pacnpGAGJIGHHG HGHGHOHHHKOB HO BJIGMGHTaM 
MHKpopGJIBG(|)a C yHGTOM BCTpGHaGMOCTH npHBG^GHO B Ta6jl. 4. Ho KpaHM MO^aHCHH, 
CKJIOHaM rpas h HH3KHM fterpaftHpyioiipiM rpa^aM BCTpcnaoTCH no 8 bh^ob. B mgcto- 
oSHTaHHHX HjGHTpa MOHa^KHH OTMGHGHO 7, B CpGflHHX HaCTHX MOHa^KHH — 6 EHflOB, 
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TABJIHEtA 3 

BcTpenaeMocTb (%) neneHonHEix mxob no ajieMeHTaM MHKpopejn>e$a 
b AByx BapnaHTax rpHAOBO-Mona>KHHHoro KOMnjieKca 


9jieMeHT 

MnKpopejibe$a 


Riccar - 
dia 
l at if - 
rons 


Calypo - 

geia 

sphag - 

nicola 


Calypo - 

geia 

muelle - 

rana 


Cepha - 

lozia 

lunuli - 

folia 


Cepha - 

lozia 

conni - 

vens 


Clado - 

podiella 

fluitans 


Cepha - 

Cepha - 

Gymno - 

loziella 

loziella 

colea 

elachista 

violacea 

inflat a 


Mylia 

ano - 

mala 


rpHAOBO-KpynHOMOnaJKHHHHH KOMnJieKC 



B[eHTp MOnaJKHHH 

_ 

6.8 

1.6 

_ 

_ 

13.1 

2.4 

_ 

7.5 

_ 

CpeAHHH nacTb mo- 

— 

3.3 

0.6 

— 

— 

3.0 

— 

— 

0.9 

0.6 

na>KHHH 











Kpan Mona>KHHH 

— 

5.4 

0.5 

— 

1.0 

5.0 

0.3 

0.3 

1.8 

1.6 

Ckjioh rpHflH 

— 

0.5 

0.4 

0.5 

1.0 

0.3 

0.8 

0.8 

— 

4.0 

BepmHHa rpHAH 

— 

0.3 

— 

0.3 

2.0 

— 

0.9 

— 

— 

4.6 

flerpaAnpyroman 

0.9 

1.5 

0.5 

— 

0.5 

1.8 

0.9 

0.5 

— 

1.5 

rpnfla 











r 

'pflflo 

B O - M e JI K O M O H a 5K H H H BI H KOMnJieKC 



IJeHTp MOHa>KHHBI 

_ 

10.2 

_ 

_ 

_ 

16.2 

5.3 

2.7 

4.4 

3.1 

CpeAHHH nacTb mo- 

— 

2.0 

1.5 

— 

— 

2.9 

0.4 

— 

— 

1.5 

na>KHHH 











Kpan MonaJKHHH 

— 

0.9 

— 

— 

— 

0.9 

0.9 

— 

— 

3.3 

Ckjioh rpHAH 

— 

0.2 

— 

— 

— 

0.2 

0.4 

— 

— 

2.7 

BepmHHa rpHAH 

— 

— 

— 

— 

— 

— 

0.4 

— 

— 

8.6 


Ha BepmHHax blicokhx rpHA h SyropnoB OTMeneHO Bcero 5 bhaob neHeHOHHHKOB. 
BoJibme Bcero neneHOHmiKOB b HaHonomi>KeHHHx c boaoh y noBepxHOCTH, a Tan>Ke 
Ha ynacTKax c pobhoh noBepxHOCTLio MoxoBoro nonpoBa, npnypoHeHHLix k n;eHTpy 
Mo^a^KHH. 3Aecb OTAeJiBHHe bhabi HMeioT noKpLirae ao 35—47%. HecnojiLKo Mem>- 
tnee oSnjine neneHOHiiHKOB OTMeneHO Ha Tex >Ke $opMax HaHopejite^a b cpe^HHx h 
K paeBtix 3(max MOHanara. HeoSxoAHMO HOAnepKHyTb cjieAyK)in;yK) ocoSeHHqcTB 
b pacnpeAejieHHH neneHOHmiKOB. Tanne MecTOoSnTamiH Bn;eHTpe MonancnH, Kan Ha- 
HonomDKemiH c HHTHaMH o6Ha>KeHHoro Top^a, HaxoftHiipiecH noA hoctohhhlim cjioeM 
bo ah, 3 acejieHH hmh cJia6o. Xoth 3Aecb h OTcyTCTByeT KOHKypempiH co ctopohh 
C$ arHOBtIX MXOB, HO neHeHOHHHKH paCTyT JIHHIb eAHHHHHLIMH 3K3eMnjmpaMH h ot- 
AeJIbHLIMH HeSoJIBHIHMH HyHKaMH. IIo-BHAHMOMy, OrpaHHHHBaiOIipiM 3KOJIOrHHeCKHM 
(JaKTOpOM A-JIH HHX HBJIHeTCH HOCTOHHHLIH 3aCT0H BOAH H CBH3aHHaH C 3THM aHa- 
3 Po6hoctb cpeAH. 

BBHAy Toro hto Ha BepxoBLix KOMnjieKCHLix SojiOTax Ha6jiK>AaeTCH, no BLipa^Ke- 
hptto 10. I]^HH3epjiHHra (1938 : 357), pa3JiHHHaa «CTeneHb h36litohhocth BJia^K- 


TAEJIHIJA 4 

PacnpeAejieHne neneHonHEix mxob no ajieMemaM MHKpopeJite^a 
Ha ynacTKax rpHAOBo-MonajKHHHBix KOMnjieKCOB 


Bun 

Mo^a>KHHa 

BbidsoKan rpana 

Aerpaflu- 

pyiomaa 

rpnfla 

iieHTp 

epeffHHH 

nacTb 

Kpaft 

CKJIOH 

Bepimma 

Riccardia latifrons 



_ 

_ 


+ 

Calypogeia sphagnicola 

H—1—b 

++ 

++ 

+ 

+ 

+ 

C . muellerana 

+ 

+ 

+ 

+ 

— 

+ 

Cephalozia lunulifolia 

— 

— 

— 

+ 

+ 


C. connivens 

— 

— 

+ 

+ 

++ 

+ 

Cladopodiella fluitans 

++++ 

++ 

++ 

+ 

— 

++ 

Cephaloziella elachista 

++ 

+ 

+ 

+ 

+ 

+ 

C. violacea 

+ 

— 

+ 

+ 

— 

+ 

Gymnocolea inflata 

+++ 

+ 

++ 

■ — 

— 


Mylia anomala 

++ 

+ 

++ 

++ 

+++ 

+ 


npHMe^aHHe. H—Koa^nnHeHT BCTpenaeMOcTu 0.1—1.0. +H-1.1—5.0, +4~j-5.1—10.0, 

■H-++ —10.1—15.0%. ^ 
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hocth», oSycjiOBJieHHaa MHKpopejiBe^OM, HHTepecHO, Kan pacnpeAejieHBi neaeHoa- 
hhkh b 3aBHCHM0CTH ot ypoBHen boabi. Mli npoaHajiH3HpoBajm BCTpenaeMOCTL ne- 
HeHOHHBIX MXOB B MeCTOOfalTaHHHX C pa3HBIMH ypOBHHMH BOABI. B Ta6jl. 5 npHBeAeHH 
cpe,n;HHe 3a jigthhh ce30H aMmiHTyABi rjiySnH ypoBHen boabi h BCTpeaaeMocTB bhaob 
b cooTBeTCTByionpix MecTOoSnTaHHax. H 3 AaHHBix Ta6«JiHii;Li bhaho, hto Sojibhihhctbo 
neneHOHHHKOB b ycjiOBHax ojmroTpo(J)Horo 6o«JiOTa paCTeT Ha pa3JiHHHBix no yBJia>K- 
HeHHio cyScTpaTax. Mli nojiaraeM, hto HanSojiee OHTHMajiLHLi no BJiaamocTH ^jih 
hhx — MecTOoSnTaHHH c Han6ojiee bbicokoh BCTpeaaeMOCTBio BHAa. 

TABJIHE[A 5 

BcTpenaeMOCTB neneHOHHHKOB b MecTOo6HTamiHX 
C pa3HHMH yCJIOBHHMH yBJia>KHeHHH Cy6cTpiaTa B rpHflOBO-MOHa>KHHHOM KOMHJieKCe 


Bha 

9AeMeHT 

MHKpopeAbe$a 

AMIlAHTYAa 
ypOBHH BOAbI, 

CM 

BcTpe^ae- 

MOCTb BHAa,% 

Riccardia latifrons 


(—26)—(—45) 

100 

Calypogeia sphagnicola 

Oil, KH 

(+2)—(—12) 

82 


ch, flr 

(—13)—(—25) 

14 


cr, kh 

(—26)—(—45) 

4 

Calypogeia muellerana 

Oil, CH 

(+2)—(—12) 

60 


ch, flr 

(—13)—(—25) 

40 

Cephalozia lunulifolia 

cr, kh 

(—13)—(—25) 

67 


Br 

(—26)—(—45) 

33 

Cephalozia connivens 

KH 

(+2)—(—12) 

16 


cr, flr 

(—13)—(—25) 

30 


Br 

(—26)—(—45) 

54 

Cladopodiella fluitans 

OE[, KH 

(+2)—(—12) 

88 


ch, flr 

(—13)—(—25) 

11 


KH 

(—26)—(—45) 

1 

Cephaloziella elachista 

Oil 

(+2)—(—12) 

66 


cr, «r 

(—13)—(—25) 

20 


Br 

(—26)—(—45) 

. 14 

Cephaloziella violacea 

oil 

(+2)—(—12) 

58 


cr, flr 

(—13)—(—25) 

42 

Gymnocolea inflata 

oil 

(+2)—(—12) 

98 


GH, KH 

(—13)—(—25) 

2 

Mylia anomala 

OE[, KH 

(+2)—(—12) 

14 


cr, KH 

(—13)—(—25) 

36 


Br, nr 

(—26)—(—45) 

50 


npMMe^aHHe. Oil — oGBOAHeHHbiii ijeirrp Moqa>KHHbi, CH — cpeffHaa nacTb 
Mona>KHHbi, KH—KpaeBan AacTb Monamirabi, Cr — ckjioh rpHAbi, Br — Bepmima rpaabi, 
Ar — AerpaanpyiomaH rpHAa. 


I^HH3epjiHHr (1938) npeAJioattui H0Apa3AejiaTB ojiHroTpo<$HBie c<f>arHOBBie mxh 
no OTHOinemno k ycjiOBHHM yBJiaameHHH Ha Tpn rpynnti: 1) npnyponeHHLie k chjib- 
HOMy yBJia^KHeHHio, 2) k cpeAHHM ycjiOBHHM yBJiaamemiH n 3) CBoncTBeHHBie Han- 
MeHBmen CTeneHn y b ji aameHna. B npHHHjHne 3 to noApa3AejieHHe mo;kho npnMeHHTB 
n k neneHOHHBiM mxbm. Ha ocHOBaHnn aHajiH3a AaHHBix Ta6ji. 3—5 mbi BBiAejiaeM 
cjieAyiomHe 3 rpynnBi neneHOHHBix mxob. 

1) Bhabi, npnyponeHHBie npeHMymecTBeHHO k chjibho y b ji aaaieHHBiM MecTO- 
oSnTaHHHM, pacTynpie b ochobhom b MoaaauiHax (b nepByio oaepeAB b oSboahghhom 
n;eHTpe) — b HaHonomi;KeHHHx c boaoh y noBepxHOCTH n Ha ynacTKax c pobhoh 
HOB epXHOCTBK) MOXOBOrO KOBpa. TjiySHHa ypOBHH BOABI OT +2 AO —12 CM. B 3Ty 
rpynny bxoaht Cladopodiella fluitans, Gymnocolea inflata, Calypogeia sphagnicola, 
C. muellerana, Cephaloziella elachista, C . violacea. 9th bhabi b 3aMeTHOM oShjihE 
pacTyT Tan^Ke Ha cpeAHnx h KpaeBBix aacTax Moaa>KHH. 

2) Bhabi, npHyponemme Ha SojiOTax k ycjiOBHHM HanMeHBmero yBJiaaoieHHa, 
oSHTaiomne Ha noBBimemiax MHKpopejiBe$a (Ha BepmnHax rpaA, Ha bhcokhx mo- 
xobbix Koanax b KpaeBBix aacTaxMoaa>KHH). TjiySHHaypoBHa boabi ot—26 ao —45 cm 
( nHOTAa —50 cm). K 3toh rpynne othochtch Mylia anomala, Cephalozia conniven$ 9 
Riccardia latifrons . 

3) Bhabi, CBOHCTBemme MecTOoSnTamiaM npoMeasyTOHHBix (cpeAHnx) ycjiOBHH 
yBAa^KHeHHH C ypOBHHMH BOABI OT —13 AO —25 CM. 9 tHM yCJIOBHHM COOTBeTCTByiOT 
HOBepXHOCTH HJIOCKHX C$arHOBHX HOAynieK B epeAHHX H KpaeBBIX HaCTHX MOHaJKHH, 
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ckjiohob feLiboKHx rpafl, BepniHH AerpaAnpyioiniHx rpaft. K 3toh rpynne OTHeceH 
oahh bh^ — 1 Cephalozia lunulifolia. B ycjiOBnax cpe,n;Hero yBjiaameHHa flOCTaTOHHO 
aacTO OTMeaajm oTHeceHHLie k flpyrnM rpynnaM Mylia anomala, Calypogeia muel- 
lerana, Cephaloziella violacea. 

Ilpn cpaBHeHHH JiHTepaTy phlix ftamibix no aKOJiornn paccMaTpnBaeMLix bh^ob 

(CaBHn, JlaABUKeHCKaa, 1936; JlaflbDKeHCKaa, SeHKOBa, 1955; Muller, 1956; Weymar, 
1962; 3epoB, 1964; Grochowska, 1971; HIjihkob, 1976, 1979, 1980) c nojiyaemibiMH 

HaMH BLIHBJieHLI HeKOTOpLie pa3JIHUHH. no HaniHM flaHHLIM, PHA neneHOHHHKOB 
(Calypogeia sphagnicola, C. muellerana, Cephalozia connivens, Cephaloziella elachis- 
ta) ycnenmo pa3BHBaeTca b ycjiOBnax 6ojiee BJiaauibix, name h36htouho o6boa- 
HeHHLix, BCJie^CTBne aero hx aKOJiornaecKyio aMHJiHTy,n;y cjie,n;yeT canTaTb 6ojiee 
mnpoKOH. 

Khcjiothoctb BepxHero cjioh cyScTpaTa (0—10 cm) b MecTOoSirraHHHx, r^e 
pacTyT neaeHoamiKH, KOJieSjieTca He3HaanTejibH0 Kan Ha rpjmax (pH ot 2.50 ,a;o 
2.85), Tan n b MoaaamHax (ot 2.90 ao 3.15). no OTHomeHHio k peaiopm cpe,n;bi Bee 
bh^h neneHOHHHKOB b flamabix ycjiOBnax MoryT 6 litb OTHeceHLi k rpynne aiwjo- 

(|)HJIOB. 

BojibmHHCTBO paccMaTpnBaeMLix neaeHoamiKOB npon3pacTaeT cpe^n c$amo- 
blix n 3ejieHLix mxob, a Tan^Ke n cpe^n jinmanHHKOB OTflejibHbiMH noSeraMH hjih 
b BH,n;e «nyaKOB», «npa,n;eH». Kan npnMecb neaeHoaHbie mxh pacTyT cpe^n CTeSjien 
hjih Ha noBepxHOCTH KOBpa 10 bhaob c$arHOB, 7 bh^ob 3ejieHLix mxob h 10 bh^ob 
J inmaHHHKOB. HanSojiee aacTO BCTpeaaiOTca ohh Kan npnMecb k Sphagnum papil¬ 
losum, S. balticum, S. fuscum, S. majus, S. jensenii, Pleurozium schreberi, Drepano- 
cladus fluitans, Cladina rangiferina, Cladonia amaurocraea, C. fimbriata, C . cenotea. 
Tojibko eftHHHHHLie bh,i];li neaeHoaHHKOB ( Cladopodiella fluitans, Gymnocolea in- 
flata, Mylia anomala) o6pa3yioT Hepe^KO noaTH ancTbie o^ho- hjih AByxBHflOBbie 
naraa. Tanne naraa npeflCTaBJiaiOT co6oh n;eH03Li accoipiaiptn Rhynchospora 
alba — Jungermanniae, R. alba — Sphagnum papillosum+Jungermanniae, 
R. alba — S. majus+Jungermanniae (b MoaaauiHax) h Chamaedaphne calycu- 
lata+Ledum palustre — Cladinae+Mylia anomala, Andromeda polifolia+Rubus 
chamaemorus — Sphagnum fuscum+Mylia anomala (Ha rpa^ax). 

MouaJKHHLI — 3TO HOJiyBOflHbie MeCTOoSnTaHHH, H H03TOMy B HHX HaSjUOflaeTCH 
MaccoBoe pa3Bnrae BOftopocjien, ocoSemio b naraax neaeHoaHHKOB. BMecTe cneae- 
houhlimh mxbmh aacra h b Sojibihom oShjihh BCTpeaaiOTca flnaTOMOBbie (npeflCTa- 
BHTejiH 4 poaob) h 3ejieHLie BO^opocjiH H3 KJiacca Conjugatophyceae (bh^h h3 9 po- 
^ob). 2 Hanje Bcero OTMeaajincb bh^bi po,n;oB Eunotia, Navicula (flnaTOMOBbie), 
Penium, Cylindrocystis, Microspora, Oedogonium, Cosmarium (3ejiem>ie BOflopocJin). 
BojibmHHCTBO OTMeneHHLIX BOflOpOCJien — HHftHKaTOpbl BLICOKOH oSBOffHeHHOCTH 
MecTOoSnTaHHH. B aKOJiornaecKOM OTHomeHHH BO^opocjiH b MoaaauiHax He o6pa- 
ayioT aeraon rpynnLi: Hapa^y c oSjmrarabiMH rH,n;po(|)HJiaMH cio^a Bxo,n;aT h aapo- 
(|)HJii>HLie bhali. OSHJine npeACTaBHTejien po,o;a Eunotia CBH,n;eTejibCTByeT 06 ojinro- 
tpo$hocth ycjiOBHH oSnTamia (3ayep, 1950). 

HenoTopbiM H3 paccMaTpnBaeMbix neaeHoaHbix mxob CBOHCTBeHHH 6ojiee hjih 
MeHee 3aMeTHbie Mop^ojiornaecKHe otjihuhh ot thhhuhhx pacTeHHH, npn3HaKH 
KOTopbix npHBOAHTCH b AnarH03ax bh,ii;ob b onpeAejiHTejiax. Tan, HanpnMep, y ca- 
taoro pacnpocTpaHeHHoro neneHOUHHKa Cladopodiella fluitans nacTO HaSjiiOAaeTCH 
pa3BHTHe MHOrOHHCJieHHbIX flJIHHHblX H TOHKHX, CJia6o pa3BeTBJieHHbIX BereTaTHBHbIX 
HoSeroB ($jiarejui), pe^KO oSjiHCTBeHHbix, c MejiKHMH JiHCTbaMH. Ojiarejuibi o6pa- 
syiOT nacTO Ha6jno,n;aeMbie npa^n, nyuKH, bohjiok — CBoeo6pa3Hbie $opMbi pocTa 
SToro BHfla. B pa^e cjiyaaeB OTMeaeHO pa3BHrae tohkhx 6e3jiHCTHbix noSeroB — 
ctojiohob. Tojibko npn njiarnoTponHOH $opMe pocTa CTeSjien 3Toro BH,n;a Hepe^KO 
BCTpeaaioTca c^opMapoBaBrnneca cnoporoHbi c pa3BHTbiMH nepnaHraaMH h nopo- 
6oaKaMH. B cjiyuae optotpohhoh $opMbi pocTa cnoporoHbi (b tom ancjie c nepnaH- 
THaMn) OTMeaeHbi eflHHHUHO. Tojibko y noSeroB njiarnoTponHoro oSjiHKa $opMH- 
pyiOTca Ha KOHn;ax CTeSjien h BeTBen 3am;HTHbie o6pa30BaHna Bonpyr pa3BHBaioin;HX- 
ca cnoporoHOB — rojiOBaaTO pacmnpeHHbie h OKpy>KeHHbie jincTbaMH CTeSjieBHe 
KOJinauKH. B pacnpocTepTbix hjih njiaBaioin;Hx A®PHOBHHKax 3Toro neaeHOUHHKa 


2 Onpe^ejieHHe Bo^opocjieH npoBe,n;epo cTapmnM HayaHHM coTpy^HHKOM jiaCopaTopan hh 3 - 
ihhx pacTeHHH I1GBG GO AH CCGP T. A. Ca$0H0B0H. 
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naSaioAaeTca Heo6biaHO MaccoBoe pa3BHTne aHApopneB — kojiocobhahlix aHTepn- 
jpiaabHHx BeTBen 3eaeHOBaTO-aepHoro ijBeTa, SaaroAapa kotoplim noBepxHOCTb 
nHTeH npnoSpeTaeT Kan 6 li oSropeBHiHH bha. 

OTMeraM HenoTopLie ocoSeHHOCTH pacnpeAeaemm, aKoaornn, $opM pocTa H3y- 
neHHLix neaeHOHHbix mxob. JJaa bhaob Cladopodiella fluitans, Gymnocolea inf lata, 
Galypogeia muellerana, C. sphagnicola, Cephaloziella elachista, C. violacea, Mylia 
anomala b ycaoBnax BepxoBoro SoaoTa 6ojiee hjih MeHee hcho npocaeaoiBaioTCH 
^Be $opMH pocTa noSeroB — opTOTpoimaa h naarnoTponHaa, B03HHKaioin;He no a 
BJ inamieM jiOKaJiLHLix ycaoBHH cpe^Bi. B cayaae nocejieHna neaeHoaHHKOB cpe^n 
c^arHOBLix n 3ejieHLix mxob, APyrnx neaeHoaHHKOB, JinmanHHKOB b ycJiOBnax 3aTe- 
HeHna, paBHOMepHoro yBaanmemiH h ymeTaion^ero BJinaHna co CTopoHH ochobhlix 
bhaob $opMnpyiOTca no6ern neaeHoaHHKOB opTOTponHoro oSanKa, t. e. pacTymne 
b BepTHKaaLHOM (nan 6an3KOM k HeMy) HanpaBaeHHH. Gre6aH TOHKne, AJimrane, 
Hepe^KO HHTeBHflHLie, caa6o pa3BeTBaeHHLie, pa3pea^eHH0 oSancTBeHHtie, CBeTao- 
3 eaeHon nan 6ypoBaTO-3eaeHon onpacKH. IIoSerH BCTpeaaioTCH Kan gahhhhho, Tan 
h MaccoBO, aacTO o6pa3yioT AOBoabHO AJiHHHbie npa^n, nyann, pbixabin Bonaon. 
PacTeHna Tanoro rana OTMeaeHbi Ha pa3HLix aaeMeHTax MHKpo- n HaHopeate^a, 
Bcer,n;a npnypoaeHbi k aoiBOMy MOxoBOMy nonpoBy, oSlihho AOCTaToaHO puxaoMy, 
KOTopLin h aBaaeTca CBoeo6pa3HHM cyScTpaTOM Aaa hhx. 

BTopaa $opMa pocTa — o6pa30BaHne naarnoTponHLix noSeroB, CTeaion^nxca 
no noBepxHOcra cyScTpaTa, nan me caa6o npnnoAHHMaiomHxcH Ha a Hen. OreSan 
oSlihho HecKoaLKO yToam;eHHLie, oSnabHO BeTBamneca, H3orHyTtie, yKopoaemibie, 
ryipe oSancTBeHHLie. Ha nonepeaHOM cpe3e CTeSaen h BeTBen hcho BLipaaceH caon 
KopoBLix naeTOK. IIoSerH 6oaee tcmhoh onpacKn, aacTO c SypbiM h aepHLiM ottch- 
naMH. Tanne pacnpocTepTLie h nepenaeTaiomneca no6ern b Macce o6pa3yioT He- 
peAKO ancTtie oahobhaobbig nan H3 CMecn 2—3 bhaob HH3Kne naeHKOo6pa3HLie kob- 
Phkh nan HaaeT Ha cyScTpaTe. OopMHpyiOTca Tanne naraa neaeHoaHHKOB Ha pa3- 
anaHLix aaeMeHTax MHKpopeate^a, ho BcerAa b Tex MecTax, r^e c$arHOBbm nonpoB 
oaeHb cnabHO pa3pea^eH nan noaHOCTbio OTcyTCTByeT. CyScTpaTOM 3Aecb o6hhho 
cayaaiT caa6o- h cpeAHepa3ao>KHBmHHCH Top$, OTMepmne nan cnabHO yrHeTeHHbie 
c^araoBbie mxh, peace — ocTaTKH KycTapHHHKOB h TpaB. 

TnnHaHbiMH rpHAOBO-Moaaa<HHHbix KOMnaencoB caeAyeT camaTb o6e $opMbi 
pocTa noSeroB neaeHoaHHKOB, xoth BCTpeaaeMOCTb b o6pa3n;ax h Ha naoipaAKax no- 
6eroB opTOTponHon $opMbi HecnoabKO Bbirne. B pa^e cayaaeB b oahom MHKpoMecTO- 
oSnTanHH HenoTopbix neaeHoaHHKOB BCTpeaaancb BMecTe no6ern toh h Apyron $opM 
pocTa. Pa3BHTne cnoporoHOB oTMeaeHO b ochobhom ToabKO y neaeHoaHHKOB naarno- 
TponHOH $opMbi pocTa. B peaoM mohcho otmctht b caa6oe pa3BHTne reHepaTHBHbix 
opraHOB, aacTyio hx HeAopa3BHTOCTb. BMecTe. c TeM caeAyeT noAaepKHyTb Soabmyio 
poab BereTaTHBHoro pa3MHoaceHHH neaeHoaHHKOB b ycaoBnax SoaoTa, ocymecTB- 
aaiomeroca npn homoih;h $aareaa, CTepnabHbix nepnaHTneB, bliboakobbix noaeK. 

OTMeaeHHbie ocoSemiocTH Mop^oaornn h $opMbi pocTa neaeHoaHHKOB oSycaoB- 
aeHH cneipn^HKOH aKoaornaecKHX ycaoBHH BepxoBbix 6oaoT. HeKOTopne (JaKTopn 
cpeAbi (oSnane Baarn, HH3Kne TeMnepaTypH, A^iiCTBne BeTpa h CHera, SeAHOCTb cy6- 
CTpaTa MHHepaabHbiMH coaaMH, BbicoKaa KncaoTHOCTb Top$a h AP-) 0Ka3biBai0Tca 
Aaa OTAeabHbix bhaob AOBoabHO ^kgctkhmh. Ha pa3BHTne neaeHoaHbix mxob BanaiOT 
h TaKne cyry6o «6oaoTHbie» $aKTopbi (b tom ancae h $HTon;eHOTHaecKoro CBOHCTBa), 
KaK CTeneHb coMKHyTOCTH MOxoBoro apyca, naoraocTb h Baa^KHOCTb a©Phhhok 
c^arHOBbix mxob, HapacTaHne BBepx moxoboto KOBpa, Haanane $opM $HToreHHoro 
HaHopeabe^a h AP- 

HacTb neaeHoaHHKOB H3 ancaa paccMOTpeHHbix xapaKTepn3yeTca mnpoKHM pac- 
npocTpaHemieM Ha SoaoraoM MaccHBe, bbicokoh BCTpeaaeMOCTbio, 3HaanTeabHbiM 
oSnaneM h xopomen >KH3HeHH0CTbK) Ha yaacTKax rpaAOBO-Moaa^KHHHbix KOMnaeK- 
cob. 9to no3BoaaeT othgcth k HHcay oSbiaHbix bhaob a^ih lo^KHOTae^KHbix oanro- 
Tpo(|)Hbix 6oaoT, KpoMe aacTO ynoMHHaeMOH b anTepaType Mylia anomala , caeAyio- 
m;He bhabi: Cladopodiella fluitans , Gymnocolea inflata, Calypogeia sphagnicola , 
Cephaloziella elachista , Cephalozia connivens .. neaeHoaHHKH bxoaht b cocaaB 6oaee 
aeM noaoBHHbi p6m;ero ancaa acconiHaniHH, 3aperHCTpHpoBaHHbix Ha nccaeAOBaHHOH 
aacra Hkchhckoto SoaoTHoro MaccnBa. B HecKoabKnx coo6m;ecTBax rpaAOBO- 
Moaaa^HHSbix KOMnaeKCOB ohh nrpaioT poab coAOMHHaHTOB h Aa>Ke AOMHHaHTOB. 

TaKHM o6pa30M, paccMOTpeHUbie neaeHoaHbie mxh AOCTaToaHO xopomo npHcno- 
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co6jieHH k cneniH^fl^ecKHM ycjiobhhm ojraroTpo<|)HLix 6ojiot. Hx pacnpeftejieHiie h 
oSnjine b BHa^HTejiLHOH CTeneHH onpeftejiaiOTCH mhkpo- h HaHopejii>e<|)OM h yB- 
Jia^KHeHHeM. IleHeHOHHHKH HBJIHIOTCH 3aMeTHLIMH H nOCTOHHHLIMH KOMHOHeHTaMH 
pacTHTejibHoro nonpoBa KOMnjieKCHHx BepxoBLix 6ojiot BocTO^Horo BacioraHLH. 

JIHTEPATYPA 

EorflaHOBCKafl-THeHa | H. (1956). 0 HeKOTopux perpeccnBHBix hbjichhhx 
Ha BepxoBHX 6ojiOTax. B kh.: AKa^eMHKy B. H. CyKaueBy — k 75-JieTHio co ahh pojKfleHHH. 
M.; JI., H3,n;. AH GGGP. - BorflaHOBCKaH-THeHa | H. (1969). 3aKOHOMep- 
hocth $opMnpoBaHHH c$arHOBBix 6ojiot BepxoBoro Tnna Ha npnMepe IlojiHCTOBO-JloBaTCKoro 
MaccHBa. JI., Hayna. — Topo^KOB B. H. (1956). P acTHTe jibhoctb h hohbh 0 . KoTejiBHoro 
(Hoboch6hpckhh apxnnejiar). B kh.: P acTHTe jibhoctb Kpairaero CeBepa CGGP h ee ocBoeHHe. 
2. M.; JI., H3,n;. AH GGGP. - TopoftKOB B. H. (1958). AHajiH3 pacTHTeJiBHocTH 3ohbi 
apKTHnecKHX nycTBiHB Ha npnMepe ocTpoBa BpaHrejin. B kh.: P acTHTe jibhoctb Kpairaero Ge- 
Bepa GGGP h ee ocBoeHne. 3. M.; JI., H3fl. AH CGCP. -JKyKOBa A. JI. (1973). Bh^oboh 
cocTaB h pacnpe^ejieHne neueHOHHLix mxob b pacTHTeJiBHHx coo6niiecTBax pamraa TaHMLipcKoro 
CTan;HOHapa. B kh.: EHoreon;eH03Bi TaHMBipcKOH TyHflpH h hx npo^yKTHBHocTB. 2. JI., Hayna.— 
1 y ko b a A. JI., KaTeHHH A.E. (1975).K <$jiope neueHOHHBix mxob HynoTCKoro nojiy- 
ocTpoBa. Bot. jk., 60, 9. — 5K y k 0 b a A. JI., G y m h h a 0. H. (1976). K $jiope neueHOH- 
hbix mxob MaccHBOB Can/pKapaxoB ocTpoBa KoTejiBHoro (HoBocH6npcKHe ocTpoBa). Bot. m., 
61, 4. — 3 a y e p JI.M. (1950). HenoTopBie ^amiBie 0 Bo^opocjiHx BepxoBBix 6ojiot. Bot. ?k., 
35, 6. — 3 e p 0 b fl-K. (1964). Ojiopa neuiHOHHHx i c$arHOBHx MoxiB YnparaH. Khib, Hay- 
KOBa r yMKa. — 3nHOBBeBa JI. A. (1973). K $Jiope neueHOHHLix mxob noJiapHoro h Ge- 
BepHoro Ypajia. B kh.: Mop^oJiorHHecKne h $yHKn;HOHajiBHBie hcc Jie^B bhhh ho 6oTaHHKe h 300 - 
jiornH. Yh. 3an. nepMCK. roc. y hhb . , 263. — KopoTKeBHH JI. G. (1965). neueHOUHtie mxh 
H3 oKpecTHocTea r. To6ojiBCKa. Hob. chct. HH3m. pacT., 2. JI., HayKa. — JI a li jk e h- 
c k a h K. H., ffiyKOBa A. JI. (1971). SKOJioro-Mop^ojiorHuecKHe oco6eHHocTH neueHOH- 
HBIX MXOB B yCJIOBHHX BBICOKOHIHpOTHOH ApKTHKH. 3KOJIOrHH, 3. — JlaflBIjkeHCKanK. H. r 

3eHKOBa E. H. (1955). K 3KOJiorHH po^a Mylia Gray b npe^ejiax GGGP. B kh.: Bot. Ma- 
Tep. Ot^. cnop. pacT. BHH AH GGGP, 10. — P bi k o b c k h h T. ®. (1969). Mxh oJinroTpo$- 
hhx h Me30Tpo$HLix 6 ojiot Bepe3HHCKoro rocyflapcTBeHHoro 3anoBe,n;HHKa. B kh.: 3KOJiorHue- 
CKne HccjieflOBaHHH pacTeHHH. Mhhck, Hayna h TexHHKa. — C a b h u JI. H., JI a ,n; bi ?k e h- 
c k a h K. H. (1936). Onpe^eJinTejiB neueHOHHBix mxob ceBepa eBponencKOH uacTH GGGP. M.; 
JI., II3A. AH GGGP. — X p a m p b A. A., B a Jiyi^KHH B. H. (1977). JlecHue h 6ojiot- 
HBie $HT0ii;eH03Bi BocTOHHoro BacioraHBH (cTpyKTypa h CnoJiorHHecKaH npo,nyKTHBHOCTB). Hobo- 
cnonpcK, Hayna. — E[HH3epjiHHr 10. (1938). P acTHTe jibhoctb 6ojiot. B kh.: PacTH- 

TejiBHocTB GGGP. I. M.; JI., H3fl. AH GGGP. —IIIjihkob P. H. (1973). HenoTopue pe3yjiB- 
TaTBi H3yneHHH neueHOUHBix mxob eBponencKoro h 3ana,n;HOCH6HpcKoro CeBepa GGGP. Bot. jk., 
58, 10. — III ji h k o b P. H. (1975). neueHOHHBie mxh. Mop($ojiorHH, $HJioreHHH, KJiaccmJra- 
Kaii;HH. JI., Hayna. —IIIjihkob P. H. (1976). neueHOHHBie mxh CeBepa GGGP. AHTon;epo- 
TOBBie; neneHOHHHKH: ranjioMHTpneBBie — MeitrepneBBie. JI., HayKa. — IIIjihkob P. H. 
(1978a). HoBBie bh^h neueHOHHHKOB H3 Gh6hph h flajiBHero BocTOKa. Hob. chct. HH3m. pacT., 
15. — III ji h k o b P. H. (19786). Hto TaKo e Calypogeia sphagnicola (Am. et Perss.) Warnst. 
et Loeske? Hob. chct. HH3m. pacT., 15. — in ji h k o b P. H. (1979). neueHOHHBie mxh Ce¬ 
Bepa GGGP. 2. neneHOHHHKH: TepbepTOBBie — TeoKajiHKcoBHe. JI., HayKa. — HIjihkobP. H. 
(1980). neneHOHHBie mxh CeBepa GGGP. 3. neueHOHHHKH: JIo$03HeBBie, Me3onTHxneBHe. JI., 
Hayna. — Grochowska I. R. (1971). Bryophyta, II. Hepaticae — Watrobowce. Flora 
slodkowodna polski, 17. Krakow. — Muller K. (1956). Die Lebermoose Europas (Musci 
bepatici). In: Rabenhorst’s Kryptogamen-Flora von Deutschland, Osterreich und der Schweiz. 
VI B., 3. Auflage. Lieferung 6. Leipzig. —Weymar H. (1962). Bucb der Moose. Stan- 
dort, Morphologie und Systematik der in Deutschland verbreitetsten Laub- und Lebermoose. 
2. Auflage. Radebeul und Berlin. Neumann Verlag. 

E[eHTpajiBHHH ch6hpckhh nojiyueHO 4 III 1980.. 

6oTaHHuecKHH cafl GO AH GGGP, 

Hoboch6hpck. 


SUMMARY 

In the plant communities of the oligotrophic bogs 10 species of the hepatic mosses have 
been found in the plots of the hollow-ridge complexes. The most frequent and richest species 
are: Cladopodiella fluitans, Calypogeia sphagnicola, Mylia anomala , Cephaloziella elachista.. 
The most frequent occurrence of the hepatics is noted in the central parts of the hollows, whe¬ 
reas they are the least frequent on the tops of the ridges. 6 special out of 10 are confined to the 
habitats of intensive, 3 species — of the least, and 1 species — of average moisturing of the 
substrate. The ecological amplitude of the substrate moisturing of some species has to be wide¬ 
ned as compared to that accepted in literature. The particularities of the morphology and growth 
habits of the hepatics are brought about by the peculiar ecology of the raised bogs as well as 
by the influence of the phytocoenotical factors. In the area studied the hepatic mosses are the^ 
constant component of the vegetational cover of the complex raised bogs. Their distribution, 
and abundance to a great extent depend on the degree of moisturing. 
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PEryJIHPOBAHHE 3HOOy3HOHHOiI nPOBOAHMOCTH yCTbHD; 
EHOJIOrH^ECKHMH II aKOJIOrH^ECKHMH OAKTOPAMH 

J. GATSKY, J. PLESKANKA, J. POSPTSILOVA, J. SOLAROVA, I. TICHA. 

CONTROL OF THE EPIDERMAL DIFFUSIVE CONDUCTIVITY BY THE BIOLOGICAL AND 

ECOLOGICAL FACTORS 

IIpHBOflHTCH pe3yJIBTaTH HCCJieflOBaHHH H TeopeTHHeCKHH aHaJIH3 O^HOBpeMeHHOrO fleHCTBHH 
DJIOTHOCTH nOTOKa $OTOHOB, KOHAeHTpaAHH C0 2 , OBO^HeHHOCTH H CTapeHHH JIHCTbeB Ha 
3HOHHyiO npOBO^HMOCTB 3IIHAepMbI y nepBHHHHX JIHCTBeB (J)aCOJIH C Ii;eJIBK) HaHTH B03M05KH0CTB 
KOMneHcau;HH OTpnAaTejibHoro bjihhhhh oahoto H3 nepenHCJieHHHx $aKTopoB nojiojKHTejiBHHM 
BJiHHHHeM flpyrnx $aKTopoB. 

MeHHiomaHCH AH$$y3H0HHaH hpoboahmoctb ycTbHn; npeACTaBJiaeT co6oh co- 
BepmeHHtiH peryjiHTopHbin MexaHH3M, onTHMH3HpyioiAHH oSmch C0 2 h boahhoto 
napa b pacTeHnn. 9to aobojibho cjio^khlih MexaHH3M, Tan Kan H3MeHeHHH mnpHHti 
yCTLHHHLIX njeJieH AOJDKHLI OCyiAeCTBJIHTb KOMnpOMHCC Me^KAy npOTHBOHOJIO^KHtlMH 
TpeSoBaHHHMH pacTeHnn: peryjinpoBaTb boahlih SajiaHC JIHCTbeB b cootbgtctbhh 
c HanpajKeHHoCTbio boahoto pe^KHMa OKpy^Kaioin;eH cpeAbi h b to )Ke BpeMH He cjram- 
kom 3aTpyAHHTb nocTynjieHne C0 2 H3 B03Ayxa k $0T0CHHTe3Hpyi0in;HM n;eHTpaM. 
CocTOHHne ycTbHn; 3aBHCHT ot MHornx SnojiorHHecKHX h 3KOJiorHHecKHX (JaKTopoB: 
BHAa pacTeHnn, CTeneHn pa3BHTHH jincTbeB, hx hojio^kghhh Ha pacTeHnn, oboahch- 
hocth JincTbeB, TeMnepaTypbi jincTa h B03Ayxa, KOHAeHTpaAHH C0 2 , othochtgjibhoh 
Bjia>KH0CTH B03Ayxa, hjiothocth noTOKa $otohob h t. A- Tan Kan b npnpoAe MHOrne 
<J>aKTopbi MeHHiOTCH OAHOBpeMeHHo, npn H3yHeHHH peryjiHAHH hpoboahmocth 
anHAepMH naAO yAejiHTb AocTaTOHHoe BHHMaHne bjihhhhio na^KAoro H3 3thx $aKTo- 
POB He TOJIbKO OTAeJIbHO, HO TaK>Ke npn HX COBMeCTHOM A6HCTBHH. 

/^HeBHOH xoa ABHJKeHHH ycTbHA h npoBOAHMocTb KJieTOK anHAepMbi b npnpoA- 
HbIX yCJIOBHHX CJieAyiOT 3a H3MeHeHHeM HJIOTHOCTH HOTOKa <|)OTOHOB, HO 3TOT «HAC" 
ajibHbiH» AneBHOH xoa MOAH^HipipyeTCH AencTBHeM paAa Apyrnx aKOJiornHecKHx 
(JaKTOpOB. 

B CBOHX HCCJieAOBaHHHX MbI H3yHaJIH BJIHHHHe HJIOTHOCTH HOTOKa $OTOHOB Ha 
AH$(|)y3HOHHyio npoBOAHMocTb ycTbHii; npn OAHOBpeMemio hpohcxoahiahx H3MeHe- 
HHHX KOHIjeHTpaniHH C0 2 , B03paCTa JIHCTa paCTeHHH H OBOAHeHHOCTH JIHCTbeB. 
I^ejib 3KcnepHMeHTa 3aKJiiOHajiacb b nojiyneHHH AOCTOBepHbix AaHHbix o bjihhhhh 
OHToreHe3a JincTa, boahoto noTempiajia h KOHAeHTpaAHH C0 2 Ha «CBeTOBbie Kpn- 
Bbie» 3HHAepMaJIbHOH HPOBOAHMOCTH, a TaKJKe B BbIHCHeHHH B03M02KH0CTH KOMHeHCa- 
AHH OTpHHiaTeJIbHOrO BJIHHHH OAHOTO (JaKTOpa HOJIO^KHTeJIbHHM BJiHHHHeM APyrHX. 

MaTepnaji h MeTOAHKa 

PacTeHnn $acojiH Phaseolus vulgaris L. copT Jantar BbipaiAHBajra b KjiHMaTH- 
necKOH KaMepe CEL 37—14, Sherer b cocyAax c necnoM h HHTaTejibHbiM pacTBopoM. 
CBeTOBOH nepnoA cocTaBJiHJi 16 h, OAP — 400—700 hm, SOOMKDHHnrreHH-M" 2 ^" 1 . 
OTHocHTejibHan BJianoiocTb B03Ayxa 6buia 60/80%, TeMnepaTypa — 24/16° C, 
KOHAeHTpaAHH C0 2 ecTecTBeHHan.' 

HccjieAOBaHHH hpoboahjih e^eAHeBHo b TeneHne Bcero 0HT0reHe3a nepBHHHbix 
JincTbeB <J>acojiH co BpeMeHH hx noHBJieHHH (5—7-h ahh nocjie noceBa) ao no>KejiTe- 
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HHH H OnaAeHHH. rjiaBHHM o6 r beKTOM HCCJieftOBaHHH 6lIJIH paCTeHHH, y KOTOpLIX 
He H3MeHHJiacb ocBememiocTb nepBHHHbix JincTbeB. ^jih 3toto BTopnuHbie jihctbh 
OTKJIOHHJIHCb H $HKCHpOBaJIHCb B HOJIO?KeHHH, HpH KOTOpOM OHH He 3aTeHHJIH 
nepBHHHLie. OAHOBpeMeHHo 6lijih BbipanjeHLi pacTeHHH c HopMajiBHo pa3BHBaio- 
B0;HMHCH BTOpHHHLIMH JIHCTbHMH H paCTeHHH, HOBTOpHO AeKaHHTHpOBaHHbie. BbLJIO 
ycTaHOBJieHO, hto npoAOJinuiTejibHocTb ;kh3hh nepBHUHbix JincTbeB, HaxoAHBiHHxca 
npn hoctohhhoh oSjiyneHHOCTH, Ha 2 — 5 Alien AJinmiee, ae m y nepBHUHbix jihctbcb, 
pa3BHBaioin;HxcH npn nommsaiomeHCH objiyneHHocTH hoa btophhhbimh jihctbhmh. 
IlepBHHHbie jihctbh AOKanHTHpoBaHHbix pacTeHHH >khjih ein;e Ha 9—14 Anen AOJiBine. 
Ha pa3BHTne 3thx JincTbeB bjihhjih He tojibko nocToamiaH njioTHocTb noTona 
$otohob, ho Tan>Ke HapymeHHe amiKaJibHoro AOMHHnpoBaHHH h OTHomeHHa Me>KAy 
MecTaMH CHHTe3a h noTpebjieHHH accnMHJiHTOB. KpoMe Toro, npoAOJinuiTejibHocTb 
>kh3hh nepBHHHbix JincTbeB 3aBHcejia ot BpeMeHH roAa, b KOTopoe BbiceBajin pac¬ 
TeHHH. BecHOH h jieTOM npn hoctohhhom ocBemeHHH ohh OTMnpajm nepe3 30—34 r 
a oceHbio h 3hmoh — nepe3 28—31 aohb. 

BoAHHH Ae$HHiHT B paCTeHHHX BbI3bIBaJlCH HOHH^KeHHeM BJia^KHOCTH CySCTpaTa 
nocjie npeKpameHHH nojiHBa, h 3aBHAaioin;He pacTeHHH b TeneHne onbiTa cpaBHHBajin, 
C KOHTpOJIbHbIMH paCTeHHHMH, AOCTaTOHHO CHa6>KeHHbIMH BOAOH. CTeneHb 3aBHAa- 
hhh JincTbeB xapaKTepn30Bajiacb cjieAyiomHMH BejiHUHHaMn: boahbim ao$hh;htom, 
OCMOTHHeCKHM H TypropHbIM HOTeHIJHaJiaMH. BoAHblH Ae^HAHT H3MepHJIH rpaBHMe- 
TpnHecKH (Catsky, 1965), boahbih h ocMOTnuecKHH HOTeHipiajiBi — HCHxpoMeTpn- 
aecKH (Pospisilova, 1975). TypropHbin noTempiaji bbihhcjihjih no pa3Hnn;e Me^KAy 
BOAHbIMH H OCMOTHUeCKHM HOTeHIJHaJiaMH. B TeneHHe 5 AHen 3aBHAaHHH BOAHBIH 

Ae^HHjHT Aocraraji b cpeAHeM 25%, boahbih noTemjnaji noHH>KajiCH ao — 12-10 5 Ila. 
OcMOTHaecKHH noTeHipiaji y 3aBHAaioin;Hx pacTeHHH 6biji HeMHoro HH>Ke, ae m y koh- 
TpojiBHbix, a TypropHbin noTeHAHaji oSbiuho b TeneHne ueTBepToro ahh npnSjiH- 
H^ajica k Hyjiio. B KaaecTBe yHHBepcajiBHOH xapaKTepncTHKH oBOAHeHHocTH jihcth 
HCH0JIB30BaJIH BeJIHUHHy BOAHOrO HOTeHHiHaJia, TaK KaK B3aHMOOTHOmeHHH Me^KAy 
npOBOAHMOCTBK) 3nHAepMBI, BOAHBIM, OCMOTHHeCKHM H TypropHbIM HOTeHHjHaJiaMH 

h Ae$nn;nTOM boahoto HacBimeHHH 6jih3kh Apyr k Apyry (Solarova et al., 1977). 

B nepBbix AByx onbiTax AH$$y3HOHHyio hpoboahmoctb annAepMBi onpeAeJiHJin 
c noMOHjbio HeBeHTHJinpoBaHHoro AH$$y3HOHHoro nopoMeTpa Lambda LI-60' 
(Lambda Instruments Corporation, Lincoln, Nebraska, USA) c jihthhxjiophahbim 
A aTHHKOM, KOTopbiHB eahhijoboh jihctoboh KaMepe (Lambda LI-15 S) opneHrapoBair 
napajiJiejibHo noBepxHocra jiHCTa. IIjiomaAB 3KcnoHHpoBaHHOH nacra jiHCTa 6biJia 
2 cm 2 . H3MepeHHH npoBOAHJin npn 25° C, othochtcjibhoh BjianmocTH B03Ayxa 70% 
h hjiothocth noTOKa $otohob 60, 120, 400, 750, 980, 1200 h 1800 mkBhh- 

mTeHH-M" 2 -C" 1 . npOAOJDKHTeJIBHOCTb 3KCH03HI]iHH, HeoSxOAHMaH AJIH AOCTH>KeHHH 

paBHOBecHOH npoBOAHMOCTH, 6bma ycTaHOBjieHa b npeABapnTejibHbix onbrrax. 

B TpeTbeM onbiTe hpoboahmoctb annAepMBi bbihhcjihjih h3 ra30MeTpHnecKoro 
onpeAejieHHH ckopocth TpaHCHHpaijHH b 3aMKHyT0H CHCTeMe c HH^panpacHbiMH 
ra3oaHajiH3aTopaMH C0 2 h boahoto napa (Catsky, Ticha, 1975). CnopocTb TpaHC- 
HHpanjHH onpeAeJiHJin no pa3Hnn;e b aScojiioraoH BjiaHmocra B03Ayxa Ha bxoao h 
Ha BBIXOAe CHJIBHO BeHTHJIHpyeMOH aCCHMHJIHIJHOHHOH KaMepbl. Bjia>KHOCTb BXO- 
AHm;ero B03Ayxa * BbiMopanuiBajiH ao toukh pocbi (1° C) ajieMeHTOM IlejiTbe (Sie- 
rens PK-WAK). TeMnepaTypy JiHCTa onpeAeJiHJin TepMoajieMeHTaMH xpoMejibKOH- 
CTaHTaH 0.08 mm, hjiothoctb noTona $otohob —KBaHTOBbiM paAHOMeTpoM Lambda 
LI-170. 


Pe3yjibTaTbi h o6cy5KAOHne 

1. OAHOBpeMeHHoe BJiHHHne hjiothocth noTOKa $otohob 
h OHToreHe3a JiHCTa Ha An(J)(J)y3HOHHyK) hpoboahmoctb 

Kan bhaho no AaHHbiM, npHBeAeHHHM Ha pnc. 1, BejrauHHBi An$(|)y3H0HH0H npo- 
BOAHMOCTH 3HHAepMBI HOCJie pa3BepTBIBaHHH JIHCTbeB HOCTeneHHO B03paCTaJIH, 
HecMOTpa Ha to uto BbipaBHHBaHne noBepxHocTH jihctbcb cnocobcTBOBajio TOMy, 
hto b KaMepe nopoMeTpa H3MepHJin nocTeneHHO yMeHbmaioiAyiocH njion];aAb an h- 
AepMbi JiHCTa, noaTOMy AH$$y3H0HHaa hpoboahmoctb ycTBHii; Ha eAHHHn;y njiomaAK 
JiHCTa nocTeneHHO B03pacTajia 6ojiee 3HauHTejibHo, ne m noKa3biBaiOT npnBeAeHHbie 
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Pnc. 1. BjIHHHHe HJIOTHOCTH HOTOKa $OTOHOB Ha ^H(J)$y3HOHHyiO npOBO^HMOCTB (Bepx^. 

hhh + hhjkhhh) b OHToreHe3e JiHCTteB $acojin. 

Ha ocxx: A — ffH({)({)y 3 HOHHaa npoBOffHMocTb BnnnepMbi (xlO -3 mc -1 ), B — BpeMH nocjie noceBa ('vyTKH), C —■ 
njioTHocTb noTona $otohob (MKBHHnrreiiH *m -2 *c _1 , 400—700 hm). 


BejiHHHHH. 9 to oS^HCHHeTCH yBejinneHneM pa 3 MepoB ycTLHn; (Solarova, 1973 ) h; 
noBLimeHneM nncjia hojihoctbio pa3BHTbix h mnpoKO otkphtlix ycTbnn;. 

BeJIHHHHa AH$<J>y 3 H 0 HH 0 H npOBOAHMOCTH JIHCTbeB AOCTHraJia MaKCHMyMa Ha 
9—11 -h ahh nocjie noceBa, Kor^a njionjaAb JIHCTbeB cocTaBJiHJia 40—60 % ot MaKcn- 
MaJILHOH. K 3 TOMy BpeMeHH npOBOftHMOCTb HH 2 KHCH 3 HHAepMbI J^OCTHTaJia MaKCHMyMa,. 
a y BepxHen 3 tot MaKCHMyM HeMHoro 3ana3AbiBaji. IIojiyueHHbie pe3yjibTaTbi aHa- 
JIOrHHHbl HeMHOTHM JIHTepaTypHbIM AaHHbIM 06 H3MeHeHHHX AH$$y3H0HH0H HpOBO- 
Ahmocth annAepMbi Ha pammx 3 Tanax 0 HT 0 reHe 3 a JIHCTbeB noAcojmeHHHKa (Rawson, 
Woodward, 1976 ) hjih KyKypy 3 bi (Turner, 1969). V 3 thx pacTeHHH hpoboahmoctb. 
annAepMbi ocTaBajiacb MaKCHMajibHon BnjioTb ao aocth^kchhh MaKCHMyMa njiomaAH 
JIHCTbeB, a y nepBHHHbix JIHCTbeB $acojin OHa HaunHajia CHH^KaTbcn paHbme. 
9 to corjiacyeTca c pe3yjibTaTaMH, nojiyueHHbiMH ajih btophhhbix JIHCTbeB <J>acojin 
(Davies, 1977). yMeHbmeHne hpoboahmocth nocjie Aocra^KeHna MaKCHMyMa npn 
HH3KHX HJIOTHOCTHX HOTOKa $OTOHOB (60 H 120 MKBHHIHTeHH-M^ 2 -C _1 ) 6 bIJIO 6 ojiee 
paBHOMepHHM, neM npn bbicokhx (npn bbicokhx hjiothocthx hpoboahmoctb naftajia 
CHanajio SbiCTpo, a no3>Ke naAemie 3 aMeAJiHJiocb). 

IIpH HOBblHieHHH nJIOTHOCTH HOTOKa $OTOHOB HpOBOAHMOCTb 3HHAepMbI BCer^a 
B03pacTajia, ho y CTapeiomnx jihctbcb 3 to HapacTaHne hpoboahmocth hpohcxoahjiq 
M eAJieHHee. BejmuHHa hpoboahmocth npn HacbimeHHH cbctom y CTapeioiAHx jih> 
CTbeB 6bijia cyin;ecTBeHHo HH>Ke, ne m y mojioakix. 

2 . OAHOBpeMeHHoe Ae&vrBne hjiothocth HOTOKa $otohob 
h BO^Horo HOTeHiiiHajia JiHCTa Ha AH$$y3HOHHyio hpoboahmoctb anHAepMbi 

Ilpn nocTeneHHOM noHH>KeHHH boahoto noTeHnjHajia jihctoboh tkbhh npoBOAH- 
moctb anHAepMbi CHauajia HeMHoro noBbimajiacb, BepoaTHo, H3-3a yMeHbmeHHH 
MexaHHnecKoro AaBJieHHH anHAepMajibHbix KJieTOK Ha 3aMUKaioin;He kjictkh ycThnn;. 


4 BOTaHHHeCKHfl JKypHaji, JSfe 4, 1982 r. 
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Phc. 2. OflHOBpeMeHHoe ^encTBHe hjiothocth noTOKa $otohob Ha AH$<J)y3HOHHyio hpoboahmoctb 

3ira,n;epMi>i jihctbgb Jacojra. 

Ha ocxx: A h C — to we, hto Ha pnc. 1; B — boahh 0 noTeHijuaji (xlO 5 Ila). 

OHa .nocrarajia MaKCHMyMa npn boahom noTGHn;HaJiG — (6.0—7.0) -10 5 Ila. Ilpn AaJiB- 
hghhigm hohh>kghhh BOAHoro noTeHAHajia npoBOAHMOCTL annAepMbi naAajia CHa- 
najia nocTeneHHO, a hotom pe3KO, nonra ao Hyjin (npn boahom HOTeHipiajiG 
— 10-10 5 Ila h hohth HyjieBOM TypropHOM noTGHipiajiG). Xoth npn hohhjkghhoh 
oSjiyneHHocTH xapaKTep kphblix CTaHOBHJicn MeHee hgtkhm, naAeHne hpoboahmocth 
anHAepMLi HaSjiiOAaJiocb b tom >Ke caMOM Anana30He boahoto noTGHipiajia (pnc. 2). 

Ilpn noBLiHiemm hjiothocth noTona $otohob hpoboahmoctb annAepMbi b npe- 
Aejiax hh3khx oSjiyneHHocTeH noBLimajiacB 6ojiee pe3K0, a b npeAejiax blicokhx — 
6ojiee nocTeneHHO. Ilpn hohhjkghhh boahoto noTGHipiajia hhjkg —7.0-10 5 Ila 

HOBLIHIGHHG HJIOTHOCTH HOTOKa $OTOHOB BLI3LIBaJIO MGHBHIGG HOBLIHIGHHG HpOBOAH- 
MOCTH 3HHAepMLI, H HpH BOAHOM HOTGHHjHaJIG HH>KG — 10-10 5 Ila yCTbHIja HG OTKpbl- 
BaJiHCL Aa>KG npn 1200 mkBhhihtghh-m^-c' 1 . 

IIoJiyHGHHLIG pG3yjIBTaTLI XOpOHIO COOTBGTCTByiOT AaHHbIM, HMGIOIAHMCH B JIHTG- 
paTypG. Tan, HanpnMGp, y $acojm (Makkink, van HGGmst, 1972), KyKypy3H h 
oopro (Beadle Gt al., 1973) kphthhgckhg bgjihhhhli boahoto noTGHHiHajia, npn ko- 

TOpLIX npOHCXOAHJIO 3aKpLIBaHHG yCTLHHi, TOJKG HG 3aBHCGJIH OT HJIOTHOCTH HOTOKa 

$otohob. Tojibko y 6o6ob (Kassam, 1973) npn hohhjkghhh hjiothocth noTona 

<|)OTOHOB KpHTHHGCKHG BGJIHHHHLI BOAHOTO HOTGHHiHaJia HOBLIHiaJIHCB H HpH OHGHb 
HH3KHX oSjiyHGHHOCTHX. TaKHM o6pa30M, HOHHJKGHHG BGJIHHHHbl BOAHOTO HOTGH- 
Hinajia BCGTAa Bbi3biBajio hohh^kghhg npoBOAHMocTH ycTbHH;. TanoG me bjihhhhg 
3aBHAaHHH Ha CBGTOBbIG KpHBbIG npOBOAHMOCTH 3nHAepMbI 6bIJIO o6Hapy>KGHO y ca- 
xapHOH CBGKJibi (Hanson, 1971), y homhaopob, nepija, orypijOB h cajiaTa (van 
Holstcign Gt al., 1977). 

MaKCHMajibHbie BejiHHHHbi npoBOAHMocra annAepMbi HaSjiioAajiH tojibko npn 
Hacbiin;aioin;eM CBGTe h onTHMajibHOM boahom noTempiajie. Ilpn ocjiaSjiGHHH jiioSoro 
H3 3THX (JaKTOpOB HpOBOAHMOCTb HOHHHSaJiaCb H OAHHaKOBbie BGJIHHHHbl HpOBOAH- 
mocth HaSjiiOAajiHCb KaK npn bhcokoh hjiothocth HOTOKa $otohob h hh3kom boahom 
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Pnc. 3. OflHOBpeMeHHoe fleficTBHe hjiot- 

HOCTH HOTOKa $OTOHOB H KOHU,eHTpa- 

Ahh C0 2 Ha AH$$y3HOHHyio npoBOAH- 
moctb ann^epMBi jincTLeB $acojra. 

Ha ocxx : A h C — to we, hto Ha pnc. i; 
B — KomjeHTpaijHH C0 2 b B03«yxe 
(Xl0“ 6 Kr-M -3 ). 


noTemjHajie, Tan h npn hh3koh 
HJIOTHOCTH HOTOKa $OTOHOB H BH- 
cokom boahom noTempiaJie. CjieAO- 
BaTejibHo, oTpnn;aTejibHoe bjihh- 
Hne oAHoro $aKTopa 6lijio bo3- 
M02KH0 KOMneHCHpOBaTL HOJIOHUI- 
TeJIBHLIM BJIHHHHeM APyTOrO. 

B COOTBeTCTBHH C 3THM OTpED#- 
TeJILHOe BJIHHHHe CTapeHHH JIH- 
CTLeB mo^kho ao onpeAejieHHon 
CTeneHH KOMneHcnpoBaTb noBLime- 
HneM njioTHocTH noTona $otohob, 

OAHaKO MaKCHMaJIBHLie BeJIHHHHLI 
npOBOAHMOCTH 3HHA0pMLI AOCTH- 
rajincb tojilko npn HacLimeHHH 
CBeTOM B OKTHMaJIbHOH $a3e pa3- 
BHTHH JIHCTbeB. ,ZjHana30H 3TOH 

KOMneHcanjHH orpamiHeH. Hanpn- 
Mep, npn boahom HOTeHijHajie 
HHH^e —10-10 5 Ila ycTbnija cob- 

CeM He OTKpLIBaJIHCb H BOAHLIH HOTeHAHaJI CTaHOBHJlCH JIHMHTHpyiOIAHM (JaKTopoM. 
Bojiee 3HaHHTejiLHaa KOMneHcaipiH OTpnijaTejibHoro bjihhhhh hohh^kghhoh hjiot- 
hocth noTona (Jotohob Ha6jiK>Aajiacb npn hohh^kghhoh KOHijeHTpaiAHH C0 2 (pnc. 3). 

IIpHBeAeHHLie pe3yjiLTaTLi xopomo corjiacyiOTcn c npeACTaBjieHHHMH o Mexa- 
HH3Me BJIHHHHH H3yHaeMLlX (JaKTOpOB Ha npOBOAHMOCTb 3HHAepMLI, CXeMBTHHeCKH 
H3o6pa>KeHHLIMH HH>Ke. KaK BHAHO, H3MeHeHHe JlK)6orO H3 (JaKTOpOB HMeeT CBOHM 
cjieACTBneM H3MeHeHne pa3HLix peaKijHH, npHBOAHnjHx k TOMy nsecaMOMy pe3yjib- 
TaTy, a hmghho k h3mghghhhm rpaAneHTa TypropHoro noTempiaJia. 
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3. OflHOBpeMeiraoe AencrBHe iijiothocth noTOKa $otohob 
h KOHijeHTpaiptH C0 2 Ha AH())(|)y3HOHHyio hpoboahmoctb annflepMLi 

3aBHCHMOCTb npOBOAHMOCTH BHHAepMLI OT HJIOTHOCTH HOTOKa <|)OTOHOB, KaK H 
b npeflbiflyraiHX onbrrax, 6bijia HanfleHa npn H3MepeHHHx btoh BejiHHHHbi b 3aMKHy- 
toh cncTeMe c HH^panpacHbiM ra3oaHa«JiH3aTopoM. Bbijio oSHapyaceHo, hto npn 
Bcex HJIOTHOCTHX HOTOKa $OTOHOB AH$(|)y3H0HHaH npOBOAHMOCTb 3nHAepMbI HOBbl- 
majiacb npn noHHaceHHH KomjeHTpaijHH C0 2 . MaKCHMajibHbie nojiyaemibie BejiHHHHbi 
,a;H(|)(|)y3H0HH0H npoBOAHMocTH (He npnBefleHHbie Ha pnc. 3) Sbijih Bbirne, aeM Bejin- 
HHHbl ,a;H(J)$y3H0HH0H HpOBOAHMOCTH HpH eCTeCTBeHHOH KOHIjeHTpaniHH C0 2 H APyrHX 
$aKTopax, HaxoAanpixca b onTHMyMe. IIpoBOAHMocTb BHHAepMbi noBbimajiacb 
SbiCTpee npn yMeHbmeHHH KOHn;eHTpai];HH C0 2 HH?Ke ecTecTBemron (t. e. HH>Ke 
600-10' 6 Kr-M" 3 ). 

9th pe3yjibTaTbi 6hjih nojiyaeHbi npn MefljieHHo noHH?KaiomeHCH KOHn;eHTpaii;HH 
C0 2 bo BpeMH 3kcho3hi];hh. Bojibihoh pa36poc 3KcnepHMeHTajibHbix Tonen h Sojib- 
myio norpemHocTb cpe^HHX bgjihhhh mo>kho oS'bhchhtb npe^K^e Bcero MeHbiniM 
HHCJIOM H3MepeHHH B ra30MeTpHHeCK0H yCTaHOBKe (no CpaBHeHHK) C HOpOMeTpOM), 
a Tan>Ke HecTaijHOHapHbiMH ycjioBHHMH Aance npn MeAJieHHOM noHH>KeHHH KOHijeH- 
Tpaipin C0 2 b 3aMKHyT0H cncTeMe. B npeABapHTejibHbix omiTax 6lijio ycTaHOBJieHo, 
HTO pe3yjIbTaTH arax H3MepeHHH y pa3BHTbIX JIHCTbeB xopomo COBHaflaiOT C BejIHHH- 
HaMH AH$$y3H0HH0H npOBOflHMOCTH 3HHflepMbI, HOJiyaeHHHMH HpH H3MepeHHHX 
AH$(|)y3H0HHbIM HOpOMeTpOM. V CaMHX MOJIOflblX JIHCTbeB HOpOMeTpHHeCKHe ABH- 

Hbie Sbijih Ha 10—20% Bbirne. 

3aBHCHMOCTb npOBOAHMOCTH BHHACpMbl OT KOHIjeHTpaipni C0 2 BO BHeiHHeH 
cpe^e hoapoSho onncaHa b jiHTepaType. 9Ta 3aBHCHM0CTb HHTepecHa hmghho noTOMy, 
HTO OHa MO>KeT nOMOHb o6T»HCHHTb HeKOTOpbie MexaHH3MbI peryjinpOBaHHH AH$$y- 
3hohhoh npoBOAHMOcra anHAepMbi KomjeHTpaipieH C0 2 b Me>KKjieTHHKax. B JiHTe¬ 
paType no 3TOMy Bonpocy BCTpeaaiOTca Aamibie, CBHAeTejibCTByioin;He o KoppejianjHH 
Me>KAy AH(|)(J>y3HOHHOH HpOBOAHMOCTbK) BHHACpMbl H KOmjeHTpaiJHeH C0 2 B Me?K- 
KJieTHHKax, BbmncjieHHbie H3 oAHOBpeMeHHbix H3MepeHHH oSMeHa C0 2 h boahiioto 
napa (cm., HanpnMep, Raschke et al., 1978; Wong et al., 1978). Hamn pe3yjib- 
TaTbi noATBep>KAaiOT cynjecTBOBaHHe KoppejiaijHH Me?KAy AH$$y3H0HH0H npoBo- 
Ahmoctbk) 3HHAepMH h KOHijeHTpaniHeH C0 2 b MenauieTHHKax npe>KAe Bcero npn 
KOHAeHTpaijHH C0 2 HH>Ke npnpoAHOH, hto CBHACTejibCTByeT 06 aAanraBHOH peaKipm 
MexaHH3Ma, peryjmpyioin;ero ABHJKemie ycThnn;. R. Neilson h P. Jarvis (1975), 
OAHano, o6Hapy>KHJiH, hto y Picea sitchensis AH$$y3H0HHaa hpoboahmoctb bhh- 
AepMH He saBHCHT ot KOHUjeHTpanjHH C0 2 b Me?KKjieTHHKax npn TeMnepaType jiHCTa 

ot 0 ao 30° C. 

B 3aKjnoneHHe mo>kho CAejiaTb cjieAyionpie bbiboabi. 

J^jih pa3pa6oTKH MOAejien MexaHH3M0B, peryjrapyiomHX hpoboahmoctb ycTbnn;, 
h MOAejien nepeHoca C0 2 BHyTpn JiHCTa h b onpy>Kaioin;yio ero aTMOc$epy hoa bjihh- 
HneM nepeHHCJieHHbix Bbirne (JmKTopoB Sbijih npoaHajiH3HpoBaHbi cyrqecTByioiipie 
Me>KAy HHMH B3aHM0CBH3H. 

IIpoBOAHMOCTb anHAepMbi onpeAejiaeTca rjiaBHbiM o6pa30M CTeneHbio otkpbithh 
ycTbHn; h, cjieAOBaTejibHO, rpaAHeHTOM TypropHoro noTempiajia Me?KAy 3aMbiKaio- 
IAHMH H APyrHMH KJieTKaMH BnHAepMbI, a TaK>Ke BJiaCTHHHOCTBK) CTeHOK 3aMbIKaiO- 
BAHX KJieTOK. CoOTBeTCTByiOBAHH rpaAHCHT OCMOTHHeCKOrO HOTeHAHaJia, B03HHKa- 
lOBAHH BCJieACTBHe HaKOHJieHHH KaTHOHOB KaJIHH H BHHOHOB OpraHHHeCKHX KHCJIOT 
hjih xjiophaob b 3aMHKaK)in;HX KjieTKax, oSecnenHBaeT paBHOBecne boahoto hotgh- 
Anajia. 

Ilpn noHH>KeHHH boahoto noTeHAHajia JiHCTa noHH>KaeTca h TypropHbin hotgh- 
njnaji Kan 3aMbiKaioin;HX, Tan h Apyrnx kjictok anHAepMbi, h npn HyjieBOM (hjih 
6jih3kom k Hyjiio) TypropHOM noTeHAHajie ycTbHn;a 3aKpbiBaiOTCH. Boahbih Ae$Hn;HT 
Bbi3biBaeT TaK>Ke SbiCTpoe o6pa30BaHne hjih TpaHcnopT a6cn;H30B0H khcjiotbi, koto- 
paa 0Ka3biBaeT BjinaHne Ha TpaHcnopT najina. Akthbhoctb xjioponjiacTOB b 3aMbi- 
Kaioin;Hx KjieTKax MoaceT 3a^HceTb. ot Bcex HCCjieAOBaHHbix $aKTopoB. KpoMe Toro, 
OHa BjraaeT Ha^oTKpbiTne ycTbHn;, Tan Kan njHKjinaecKoe $oTo.(|)oc(|)opHJiHpoBaHHe 
npeAocTaBJiaeT BHeprnio-AJia HaKonjieHna najina. Boahbih noTeHAHaji, hjiothoctb ho- 
TOKa (J)OTOHOB H CTapeHHe JIHCTbeB, BJIHHIOT Ha aKTHBHOCTb XjioponjiacTOB B Me30- 
^HJiJie JiHCTa h TeM caMHM — Ha‘ KOHAeHTpapiflo C0 2 b Me>KKjieTHHKax. KoHn;eHTpa- 
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u;hh C0 2 b OKpy^KaiomeH cpe^e npHMO BJinaeT Ha KOHijeHTpaitHK) C0 2 b MenauieTHH- 
Kax H KOCBeHHO — Ha CKOpOCTb $OTOCHHTe3a KJieTOK Me30(|)HJIJia JIHCTa. Xoth 
H yBCTBHTejibHocTL ycTbHHHoro annapaTa k H3MeHeHHK> BHyTpeHHen KOHijeHTpaiiHH 
C0 2 xoporno H3BecTHa, onpeAejiHK>ni;HH ee MexaHH3M nona He BnojiHe aceH. Bepo- 
htho, oh CBH3aH c o6pa30BaHneM aHHOHOB opraHnaecKHX khcjiot. Blijio TaiOKe ycTa- 
HOBjieHo npaMoe BjinaHne hjiothocth noTona $otohob Ha ocmothhgckhh noTeHipiaji 
3aMbiKaion];Hx KJieTOK. CTapeHne jiHCTbeB BJinaeT Taione Ha ajiacranHocTb ctghok 
3aMbiKaioin;Hx KJieTOK. v 
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SUMMARY 

The data and the theoretical analysis of the simultaneous influence of the photon-current 
density, C0 2 concentration, water content, and ageing of leaves upon the epidermal diffusive 
conductivity in the primordial bean leaves are given in order to find the possible ways of com¬ 
pensation of the negative influence of one of the above listed factors by the positive effect of 
other ones. 
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0 POJIH K. K. KJIAYCA B PA3PAB0TKE METOflOB 
CPABHHTEJIbHOH OJIOPHCTHKH 

V. M. SCHMIDT, N. G. I L M I N S K I K H. ON THE ROLE OF C. C. CLAUS IN 
THE ELABORATION OF THE METHODS OF COMPARATIVE FLORISTICS 

H3BecTH0, hto KpynHBiH pyccKHH xhmhk nponuioro BeKa K. K. Kjiayc 6hji aBTOpOM He- 
CKOJIBKHX 6oTaHHHeCKHX pa6oT, BblHOJIHeHHHX Ha npO(J)eCCHOHaJIBHOM ypOBHe. Ochobhoh 6oTa- 
HHHecKHH TpyA ero — BBiineAinaa b 1852 r. KHHra «®JiopBi MecTHBie hphbojijkckhx cTpaH», roAOM 
paHee ony6jiHKOBaHHaH Ha HeMen,KOM H3BiKe. B OoTaHnnecKofi JiHTepaType Kjiayc ynoMHHaeTCH 
peflKo h oObihho jihhib KaK cncTeMaTHK h (JmopHCT. Ero 3acjiyrn b o6jiacTH reorpa$HH pacTeHHH, 
oco6eHHO b cpaBHHTejiBHOH (J)jiopncTHKe, floJDKHbiM o6pa30M ao chx nop He 6bijih on;eHeHH. Ocho- 
BOHOJIOJKHHKOM CpaBHHTeJIBHOH (J)JI0pHCTHKH CHHTaeTCH A. De Candolle (1855), MeJKAy TeM H3 
HOJiy3a6biTOH 6oTaHHKaMH KHnrn Kjiayca bhaho, hto oh Ha HecKOJiLKo JieT paHtme pa3pa6oTaJi 
h npHMeHHJi BaJKHBie KOJinnecTBemiBie MeTOABi cpaBHeHHH 6oraTCTBa h CHCTeMaTHnecKoii CTpyK- 
TypBi $jiop. EMy ?Ke npHHaAJieamT 3acjiyra b ycTaHOBJieHHH pnAa pernoHajiBHBix 6oTaHHKo-reo- 
rpa$HnecKHx 3aK0H0MepH0CTen (HanpnMep, onncaHHe H3MeHeHHH othochtgjibhoh pojin oaho- 
AOjibhbix h BajKHennmx ceMeHCTB bo $Jiopax b reorpa^nnecKOM h 3KOJiorHnecKOM acneKTax). 
Kjiayca mojkho CHHTaTB oahhm H3 ochobohojiojkhhkob cpaBHHTejiBHOH $jiophcthkh. 

BHAaiomHHCH yneHLin Pocchh nponuioro Bena, ajieH-KoppecnoHAeHT IleTepSypr- 
ckoh anaAeMKH Hayn (c 1861 r.) K. K. Kjiayc (1796—1864), otkplib ninja b 1844 r. 
xHMnnecKHH ajieMeHT, Ha3BaHHHH hm pyTeHneM, npiraajie^KHT k ancjiy Tex nccjie- 
AOBaTejien, m>n TpyABi AOJirne toabi He TepniOT CBoero 3HaneHHH (MeHmyTKHH, 1928). 

Kjiayc H3BecTeH npemAe Bcero Kan xhmhk (c 1839 r. oh 6liji npo$eccopoM xhmhh 
K a3aHCKoro yHHBepcTHTeTa, c 1852 r. — npo$eccopoM (JapMaipm b ^epnTCKOM 
yHHBepcHTeTe), ho b nocBam;eHHLix eMy Snorpa^HaecKHx oaepnax (MeHmyTKHH, 
1928; YmaKOBa, 1972; EC9, 1973), a Tanase b HCTopHKo-SoTaHHaecKOM nccjieAOBa- 
hhh A. A. II(ep6aKOBOH (1979) oTMeaaiOTca h 3acjiyrn yaeHoro b oSjiacra SoTaHHKH. 
Ilpn 3 tom noAnepKHBaeTCH Ta Baamaa pojib, KOTopyio oh CLirpaji b H3yaeHHH npn- 
boji;kckhx $jiop. Kan cncTeMaTHK Kjiayc HjHTHpyeTCH bo «Ojiope CCCP» (1934— 
1964) h b MOHorpa$Hj?ecKHx o6pa6oTKax paAa TaKCOHOMnaecKHx rpynn abctkoblix 
pacTeHHH. 

OcHOBHaa SoTaHnaecKaa paSoTa Kjiayca b bhac pyKonncn «0 pacraTejibHocTH 
npnBOJi^KCKHx CTpaH» 6i>ijia npeACTaBJieHa aKaACMHKaMH K. A. MenepoM h O. H. Py- 
npexTOM 1 Ha ^eMHAOBCKHH KOHKypc 1849 r. h yAOCToeHa AnaAeMHen HayK BTopon 
npeMHH. On;eHKa 3Toro TpyAa 6mia ctojil BLicoKa,HTo AnaAeMHa B3ana Ha ce6a era 
H3AaHne. KHHra Kjiayca hoa Ha3B0HneM «Localfloren der Wolgagegenden» Bumjia. 
b CBeT Ha HeMenjKOM H3LiKe b 1851 r. HAeHTHHHoe no TeKCTy (ho He no HyMepaijHE: 
CTpaHHii;) H3AaHne 3 toh KHnrn Ha pyccKOM H3LiKe «OjiopLi MecTHtie npnBOJi^KCKnx 
CTpaH» noaBHJiocb b 1852 r. 

K coa^ajieHHio, HCTHHHoe 3HaaeHHe SoTaHnnecKHX TpyAOB Kjiayca ao chx nop 
HeAoon;eHHBaeTca hjih npocTo Hen3BecTHo mnpoKOMy npyry HCCJieAOBaTeJien. «Pa- 
6 otli Kjiayca no SoTamiKe, ero SoraTHH repSapnn AaJieno npeBocxoAHT no CBoen 
HayaHOH achhocth jiioSHTejiLCKne HaanHaHna. 9 to cneipiajiLHHe HCCJieAOBaHna r 


1 Pen;eH3HH A®yx aKaAOMHKOB Ha pyKonncB Kjiayca ony6jiHKOBaHa Ha HeMeAKOM H3BiKe 
b H3AaHHH « f D,eBHTHaAAaToe npncyjKAeHHe yapeJKACHHBix II. H. fleMHAOBMM HarpaA- 17 anpejia 
1850 roAa», 1850 : 161-167. CII6. 
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KOTOpLIM, O^HaKO, HCTOpHKH 60TaHHKH AO CHX HOp He yAejIBJIB AOJI>KHOrO BHBMa- 

hhh», — cnpaBeAJiHBO yKa3LiBaeT H. H. YmaaoBa (1972 : 145). 

Eabhctbghhob H3BecTH0H HaM paSoToa, b aoTopoa BecbMa KpaTKo paccMaTpa- 
BaiOTCH cpaBHHTejiBHo-^JiopncTHHecKHe AaHHLie, nojiyHeHHtie KjiaycoM, hbjihgtch 
p$6oTa H. CMnpHOBa (1885) — aBTopa, kotophb, cjieAyn Kjiaycy, cpaBHHBaeT 
$jiopLi, ho He AOJiaeT hobhx HayHHtix bliboaob. 

B A^JibHenmeM hmh Rjiayca He ynoMHHajiocb Aa>ae b mccthlix (JuiopacTaaecKax 
paSoTax. Tan, B. A. A$aHacbeBa (1926), E. A. CMapeHCKaa (1930) a Apyrae aBTopti 
b cbohx HCCJieAOBaHHHx no <|>jiope onpecTHocTeH r. Ka3aHn cctiJiaiOTCH jiama Ha 
A. H. TopAHrHHa h G. H. RopaoiHCKoro, hpoh3boahbhihx c6opti pacTeHaa Ha 3tob 
TeppHTopnn MHoro no3>ae Rjiayca. famine Rjiayca 6lijih acnojib30BaHbi C. Rop- 
^khhckhm (Korshinsky, 1898), KanaTajibHbia TpyA KOToporo npeACTaBJiaji co6ok> 
«cboa Bcero, hto 6lijio b3bgctho ao 1896 r. no <J>jiope rySepHaa Boot. Pocchh» 
(ropAHrnH, 1914 : 13). IIocjieAyioiipie HCCJieAOBaTejin, AOBepnacb RopaniHCKOMy, 
HaxoAHJin AJiH ce6n 6ojiee yAoSHbiM aepnaTb cbgaohbh H3 ero TpyAa, He 3HaK0MHCb 
HenocpeACTBeHHo c njBTapoBamioB hm jiaTepaTypoa. Me^KAy TeM Rop^khhckhh 
HCH0JIL30BaJI B CBOeB CBOAKe JIHHIb (JaKTBHeCKyiO ($JIOpHCTHHeCKyio) HaCTb ynOMH- 
HyTon Bbirne KHHrn Rjiayca, coAep>aain;eB, homhmo 3Toro, MHoro n;eHHbix CBeAeHaa 
6oTaHHKo-reorpa(|)HHecKoro h reoSoTaHaaecKoro xapaKTepa. He3acjiy>aeHHo 3a- 
SbiTaa paSoTa Rjiayca He ipiTapyeTCH Taa;ae b oaepnax a o63opax no acTopaa reo- 
rpa$aa pacTeHaa, noMem;eHHbix b paAO mapoao a3BecTHbix nocoSaa (HanpaMep, 
AjiexaH, 1950; AjiexaH a AP-, 1961; TojmaaeB, 1974). Tojibko b oahob a3 CBoax 
pa6oT A. H. TojiMaaeB (1941 : 28), ccbmaacb Ha E. B. Byjib(|)a (1934 : 8), hphboaht 
.AaHHbie Rjiayca o aacjie bhaob bo $Jiopax onpecTHOCTea r. Ra3aHa (809) a CepraeB- 
caax boa (744), ho 3th ipnjpbi yKa3aHbi Slijih Byjib$0M hgtohho: Ha caMOM Rene 
y Rjiayca 3HaaaTCH 792 a 794 BaAa cootbgtctbghho. 

B HOBeamea CBOAKe no acTopaa SoTaHaaa II(ep6aKOBa (1979) xapaKTepa3yeT 
Rjiayca Kan (JuiopacTa a caCTeMaTana pacTeHaa. JKajib, hto b 3tob nojie3Hoa KHare 
AonyBAeHbi riorpenmocTa a omaSaa. yaeHbia Ha3BaH to RapjiOM RapjiOBaaeM 
RjiaycoM ana R. RjiaycoM (c. 84, 294 a AP*)> to R. O. RjiaycoM (ABa>KAbi — Ha 
c. 87; c. 91); to «aA , bK)HKTOM (JapManjaa b Ra3aHCK0M yHHBepcaTeTe, 3aTeM npo$ec- 
•copoM xhmhh a (JapMaijaa b ^(epHTCKOM yHHBepcaTeTe)) (c. 294), to npo$eccopoM 
xhmhh Ra3aHCKoro yHHBepcHTeTa (c. 87); HenpaBHJibHo yaa3aH toa CMepTa (c. 294); 
He npaBeAeH chhcok Bcex SoTaHaaecKax TpyAOB Rjiayca. Ilpa xapaKTepacTaae oc- 
HOBHoa SoTaHaaecKoa paSoTbi Rjiayca «Ojiopbi MecTHHe hpbbojijkckbx CTpaH» 
(1852) HJepSaaoBa (1979 : 87) OTMeaaeT, hto RjiaycoM «onacaHbi $jiopbi AByx paa- 
ohob 6jia3 CepraeBcaax MaHepajibHbix boa: ByrypycjiaHcaoro ye3Aa OpeHSyprcaoa 
rySepHaa a CapenTbi — ceBepo-3anaAHoa aacTa CapaTOBcaoa ry6epHaa». Ha ca- 
mom >ae abjib HapaAy c APyraMa $jiopaMa Rjiayc hoapoSho onacaji $Jiopbi He «A®yx 
paaoHOB 6jib3 CepraeBcaax MaHepajibHbix boa», a $Jiopy aypopTa CepraeBcaae 
MHHepajibHbie boah c ero oapecTHOCTHMa (Hbme — CepHOBOAca, nocejioa ropoA- 
caoro Tana b CepraeBcaoM p-He RyaSbimeBcaoa o6ji., b 123 bm k ceBepo-BocTOKy 
ot r. RyaSbimeBa) a $Jiopy CapenTbi (Hbme r. RpacHoapMeaca BojirorpaAcaoa 
o6ji., b 25 km a lory ot r. BojirorpaAa), t. e. $jiopbi AByx nyHKTOB, yAajiemibix 
Apyr ot APyra Ha paccTOHHae He MeHee 750 km! ^ajiee HaToa me CTpaHaije II(ep6a- 
KOBa nameT: «no cepraeBCKoa $jiope b cpaBHeHaa c aaTajioroM aa3aHcaax pacTeHaa 
Bapijeiia y Rjiayca onacaHbi AonoJiHaTejibHo 166 BaAOB». Me>KAy TeM b KHare 
Rjiayca Ha c. 34--50 noMenjeH pa3Aeji «Supplementum ad Wirzeni Catalogum 
plantarum in provincia Kasanensi. . .», t. e. AonojiHeme k KaTajiory He CepraeB- 
caoa, a Ra3aHCKoa $Jiopbi. 

G yAOBjieTBopeHaeM KOHCTaTapya, hto b acTopaa reoSoTaHaaa npaopaTeT 
Rjiayca HaA A. Kerner (1863) b onacaHaa $eHOjioraaecKax CMeH (acneKTOB) pacTa- 
TejibHocTa 6 biji HeAaBHo BOCCTaHOBjieH (J!(oxMaH, 1973 : 90), mh aoji^khbi noA^epa- 
HyTb, hto SoTaHaao-reorpa^aaecKaa CTopoHa ochobhoe[ paSoTbi Rjiayca a ocoSeHHo 
ero pojib b pa3pa6oTKe npaeMOB a mctoaob cpaBHaTejibHoa $jiopacTaKa ao cax 
nop HaaeM He 0CBem;eHbi. YcTpaHeHae 3 toh acTopaaecKoa HecnpaBeAJiaBOCTa a 
cocTaBjmeT ocHOBHyio 3aAaay Harnea CTaTba. 

fflapoKo a3BecTHo, hto 3HaMeHaTaa «BoTaHaaecKaH reorpa$aH» De Candolle 
(1855) cocTaBBJia anoxy b pa3BBTaa reorpa(|)HH pacTeHaa, b 3HaaaTejibHoa Mepe 
coxpaHaB CBoe 3HaaeHae a a«th coBpeMeHHoa Hayaa (MaayjiaHCKaa a AP-, 1973; 


463 



TojiMa^eB, 1974). «reorpa$Li pacTeHHH ao HacTOHmero BpeMeHn cnnTaiOT, hto 
blixoa «BoTaHHHecKOH reorpa$HH» hojio^khji Hanajio tohhlim, b coBpeMeHHOM CTHJie 
h noHHMaHHH, Hay^HLiM SoTaHHKO-reorpa^HHecKHM HCCJieAOBaHHHM»; b btoh 
paSoTe A. ,D(eKaHAOJiio yAajiocb «ycTaHOBHTb pHA Ba>KHLix 3aK0H0MepH0CTen h 
ocHOBaTL Hayrayio reorpa^nio pacTeHHH b hohth coBpeMeHHOM noHHMaHHH» (Mnny- 
jihhckhh h AP-, 1973 : 98). ^encTBHTejiLHo, ^enaHAOJib pa3pa6oTaji hohth Bee 
pa 3 ,n;ejiLi 3 toh HayKH — ochobli yneHHH 06 apeajiax, npneMLi cpaBHHTejiBHoro aHa- 
jiH3a $Jiop, reorpa(|)Hio KyjibTypHLix pacTeHHH h AP-, npnneM CAejiaHo 3 to 6 lijio 
b CHCTeMaTH^ecKOM h 3 aK 0 EraeHH 0 M bhao na ocHOBe rjioSajiLHoro (JaKTnnecKoro 
MaTepnajia. ^enaHAOJib cnHTaeTca Tannse ochobohojiohuihkom BBeAeHna KOJinnecT- 
BeHHLix MeTOAOB b reorpa$Hio pacTeHHH: oh «hojio;khji Hanajio BbiHHCJieHHio CTeneHH 
oSrAHOCTH H pa3JlHHHH B COCTaBe BHAOB paCTHTeJIBHOrO HOKpOBa Me^KAy pa3JiHHHLIMH 
TeppHTopnHMH», nyTeM aHajiH3a «C 0 BnaA 6 HHH hjih HecoBnaAOHHH no CHCTeMaTnne- 
ckhm rpynnaM» nx $Jiop (MnKyjiHHCKHH h AP-, 1973 : 53, 99, 116, 127). 

He yMajiHH orpoMHLix 3acjiyr ^enaHAOJia b pa3BHTHH reorpa^nn pacTeHHH,. 
cnpaBeAJiHBocTH pa ah cjieAyeT 3 aMeTHTb, hto Rjiayc Ha 3—4 roAa paHLme ero 

HCH0JlB30BaJI KOJIHHeCTBeHHLie MeTOABI AJIH CpaBHeHHH HeTLipeX npHBOJI^KCKHX 
$jiop («$jiopa KacnnHCKOH CTenn», «$Jiopa CapenTLi», ^CepmeBCKaa $jiopa», 
$jiopa ceBepHOH nacTH Ka3aHCK0H rySepHiin, npeHMymecTBemio OKpecTHocTen 
r. Ka3aHH — «Ka3aHCKaa <J)jiopa»), b 3 HanHTejibH 0 H Mepe H3yneHHLix hm cbmhm, 
a Tan^Ke (Jjiopbi 0cT3encKHX npoBHHipiH (HLme npnSajiTHKH), H3yneHHon 9. 9. JIhh- 
AeMaHOM. no otaojilhlim noKa3aTejiHM, Hcno«JiB3yH Aamme K. A. Menepa h 
K. O. JleAeSypa, Rjiayc xapaKTepn3yeT Taione <J>jiopbi KaBKa3a h AjiTaa. 

Ecjih cjieAOBaTL KjiaccH^HKaijHH, npeAJio^KeHHOH B. M. IIImhatom (1974, 
1980), to H3 neTLipex rpynn KOJinnecTBemiLix noKa3aTejien — 1) (JjiopncTHHecKoro 
SoraTCTBa, 2) CHCTeMaTnnecKoro MHoroo6pa3HH, 3) Koa^HipieHTOB cxoACTBa cncTeMa- 
TnnecKHx CTpyKTyp h 4) Koa^HipieHTOB cxoACTBa $jiop ($JiopHCTHHecKHx chhckob)— 
Rjiayc npaKTHnecKH ncnojiB3yeT b CBoen paSoTe npneMLi, BxoAHmne b nepBLie 
Tpn rpynnbi noKa3aTejien, hto HBJineTca 6ecnpeu;eAeHTHLiM $aKTOM ajih TorAaniHero 
ypOBHH pa3BHTHH 3TOH HayKH. 

npHAep^KHBaacb yKa3amioH KjiaccH<J>HKan;HH, paccMOTpnM 6 ojiee noApoSHa 
aHajiH3HpyeMhie KjiaycoM noKa3aTejm. 

IIoKa3aTeJiH $jiopHCTHHecKoro 6 oraTCTBa 

Rjiayc npnBOAHT AaHHLie o nncjie bhaob (oh HMeHyeT hx nan bhabmh, Tan h 
«nopoAaMH»), poaob h. ceMencTB hohth Bcex paccMaTpnBaeMhix hm $jiop, OAHana 
B03A©P>KHBaeTCH OT BLIBOAOB, HyBCTByH, BepOHTHO, MaJiyiO COHOCTaBHMOCTb HJIO- 
maAen aHajiH3npyeMbix $jiop. yKa3biBan Ha pa3H0BejiHK0CTb $jiop, oh hpothbo- 
nocTaBjiaeT «$jiopbi HeSojiminx MecTHocTen CeprneBCKa h CapenTbi» $jiope «Ha 
Sojilihom npoTH^KeHHH 0 cT 3 eHCKHx npoBHHn;HH» (Rjiayc, 1852 : 16). 2 9to cbhao - 
TejibCTByeT 06 octopohoiocth Kjiayca npn cpaBHeHnn AaHHbix, othochbahxch k pa3- 

HOBeJIHKHM $JIOpaM. 

JJajiee Rjiayc paccMaTpnBaeT Tanon noKa3aTejib, Kan oTHomeHne nncjia oaho- 
AOJibHbix k HHCJiy AByAOJiLHbix, oTMenaa «nocTOHHHoe yMeHLineHne oahoaojilhhx 
no Mepe Toro, Kan xapaKTep pacTHTejiLHocra npnSjiH^KaeTCH k CTenHOMy» h ycMa- 
TpHBaa b 3tom 6o«Jiee o6id;hh «3aK0H yMeHbineHHH oahoaojilhlix c nojio^KeHneM 6ojiee 
K»KHLIM» (c. 57). 

CanTaeTCH (TojmaneB, 1974 : 122), hto npnopnTeT b ycTaHOBJieHHH onpeAejieH- 
Hbix reorpa$HnecKHx 3aK0H0MepH0CTen b hhcjichhom cooTHomeHHH oahoaojilhlix 
h AByAOJiLHbix pacTeHHH npHHaAJie>KHT P. BpoyHy h ocoSeHHo ^enaHAOJiio. JJen- 
CTBHTejiLHo, ^(eKaHAOJib ycTaHOBHJi, «hto b npeAejiax ceBepHoro nojiymapna pojil 
oahoaojilhlix b cjio>KeHHH $jiop riocTeneHHO CHH?KaeTCH no Mepe nepeMem;eHHH ot 
K panHero ceBepa b yMepeHHLie h AaJiee b aKBaTopnaJiLHHe hihpotli». ^pyraa hoa- 
MeaeHHaa hm 3aK0H0MepH0CTL — «CHH>KeHHe „yAejiLHoro Beca“ oahoaojilhlix b CTpa- 
Hax C 6oJiee KOHTHHeHTaJILHLIMH yCJIOBHHMH H COOTBeTCTBeHHOe HOBLimeHHe ero 

b ycjioBH hx KjiHMaTOB 6 ojiee 0 KeaHHHecKHx» (TojiManeB, 1974 : 122—123). 

2 E[HTHpyH Kjiayca, mh 6 yAeM b A^JiLHeameM yKa 3 HBaTB cTpaHHAH ero kheth pyccKoro 
H3AaHHH 1852 r. 
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OflHaKO, nan mli BHAeJin, Kjiayc c^opMyjmpoBaji cboh «3aKOH» (xoth h b Sojiee 
y3K0M, pernoHajibHOM njiaHe) paHbine JJeKaHAOJia. Me>KAy TeM hh b oahoh h3 h3- 
BecTHtix HaM 6oTaHHKO-reorpa(|)HHecKHX pa6oT Kjiayc He AnrapyeTca h b 3tom ot- 
HomeHHM. HanpnMep, A. A. TpoccreHM (1936) ccbiJiaeTca jihhib Ha 3apy6eaoibie AaH- 
Htie no cooTHomeHHio oahoaojibhlix h AByAOJiLHLix b mhpoboh $jiope; P. B. KaMe- 
jihh (1973) parapyeT b cboio oaepeAb TpoccreHMa (1936). 

Cjie,n;yeT 3aMeTHTL, hto coBpeMeHHLie AaHHbie «jihhil b orpaHnaemioH CTeneHn 
noflTBepjKflaiOT HaMeneHHLie ,D(eKaHAOJieM npaBHjia», a «pacxo>KAeHHH b cooTHome- 
HHflX Me^KAy OAHOAOJIbHLIMH H flByftOJIbHHMH Ha KpaHHeM CeBepe H HOA TpOHHKaMH 

He Tan 3HawrejibHbi, Kan Ka3ajiocb cto h 6ojiee jieT Ha3aA» (TojmaaeB, 1974 : 123). 

«3aKOH Kjiayca» ocTaaca cnpaBeAJiHBHM b pernoHajibHOM (He b rjioSajibHOM!) 
njiaHe, hbjihhcb cjieACTBneM 6 ojiee o 6 m;eH 3aK0H0MepH0CTH, KOTopaa b $opMe npeA- 
nojio>KeHHH c^opMyjinpoBana P. B. KaMejiHHbiM (1973 : 45): «o 6 in;aH TeHAerajHa, 
BepoHrao, coctoht b tom, hto pojib oahoaojibhhx CHJibHo BbipacTaeT no HanpaBjie- 
HHK) K HOJIIOCaM». 

He^aBHo b pe3yjibTaTe H3yaeHHH KOHKpeTHbix h 6jih3khx k hhm $jiop eBponen- 
ckoh aacra CCCP 6 hjio noKa3aHo (IHmhat, 1977, 1979, 1980), hto npopeHT oaho- 
AOJibHbix ot ancjia ABeTKOBbix oSHapyaoiBaeT xoth h cjiaSyio, ho AocTOBepHyio 3a- 
BHCHMocTb ot reorpa^naecKon mnpoTbi, onncbiBaeMyio ypaBHeHneM jiHHenHOH pe- 
rpeccHH 

y = 3.4409 + 0.3689 x. 

9to 03HaaaeT, hto npn npo abh ?KeHHH c ceBepa Ha lorcoAepacaHHe oAHOAOJibHbix 
b KOHKpeTHbix $jiopax yMeHbmaeTCH npnMepHo Ha 0.37% (R yjx = 0.3689) c Kaa^AbiM 
rpaAycoM innpoTbi. TaKHM o6pa30M, b pernoHajibHOM njiaHe «3aKOH yMeHbmeHHH 
OAHOAOJibHbix c nojiojKeHneM 6ojiee k>HxHlim», ycTaHOBjieHHbra KjiaycoM, Hameji He 
TOjibKo CBoe noATBep^KAeHne, ho h MaTeMaraaecKoe onncaHne. 

HHTepecHo TaKase, hto Kjiayc b CBoen paSoTe AaeT cjieAyioipee o6T»HCHeHHe chh- 
memuo «yAejibHoro Beca» OAHOAOJibHbix npn npoABH^Kemra c ceBepa Ha ior: <otot 
$aKT AOJI>KHO npHHHCaTb OTHaCTH TOMy, HTO C HeAOCTaTKOM 60 JIOTHCTLIX MeCT ySbIBaeT 
HHCJIO HTpblHIHHKOBblX, OCOKOBbIX H CHTHHKOBHX paCTeHHH. XOTH B TO me BpeMH 
yMeHbmaeTCH h ancjio AsyAOJibHbix, CBOHCTBemibix Sojiothctoh noaBe, oAHano m 
nepeBec ocTaeTca Ha CTopoHe AByAOJibHbix» (c. 57). 

IIoKa3aTejiH cucTeMaTnaecKoro MHoroo6pa3HH 

K 3toh rpynne KOJinaecTBemibix noKa 3 aTejien othochtch TaK Ha3biBaeMbie «npo- 
noppHH $jiopbi» — cpeAHee ancjio bhaob b ceMencTBe (b/c), cpeAHee ancjio poaob 
b ceMencTBe (p/c) h cpeAHee ancjio bhaob b poAe (b/p). 

B paSoTe Kjiayca b BHAe TaSjraipa: npeACTaBJieHbi «oTHomeHHe ancjia poaob 
K HHCJiy BHAOB B pa3JIHHHbIX $JIOpaX HOOAHHOaKO) (HTO paBHOCHJIbHO H0Ka3aTeJIK) 
b/p) h ancjio «nopoA» (bhaob), npnxoAHiAHXCH Ha Ka>KAoe ceMencTBO, t. e. noKa3a- 
TeJIb b/c. B CBH3H C 3THM HHTepeCHO OTMeTHTb, HTO HO ABHHblM B. M. IIImHATB (1974, 
1977, 1979, 1980), H0Ka3aTejib B/p, paccanTaHHbiH ajih KOHKpeTHbix $jiop eBponen- 
ckoh aacra CCCP, BapbnpyeT b npeAejiax 3 toh TeppnTopHH cjia6o h He oSHapyacn- 
BaeT OTaeTjiHBOH reorpa(|)HHecKOH H3MeHaHBocra. Hto KacaeTca noKa3aTejia b/c, 
TO OH CHJIbHO 3BBHCHT OT HHCJia BHAOB BO $J10pe H yBeJIHHHBaeTCH HO Mepe HpOABH- 

>KeHHH c ceBepa Ha ior. 

Ko3<J>$HIi;HeHTBI CXOACTBa CHCTeMaTHHeCKHX CTpyKTyp 

CncTeMaTHaecKaH CTpyKTypa $jiop HBjiaeTca oahhm h3 BaameHHiHx HOKa3a- 
Tejien b cpaBHHTejibHOH $jiopncTHKe, cymecTBeHHemnHM «AnarHOCTHaecKHM» npn3Ha- 

kom npn aHajiH3e h cpaBHeHHH $jiop (TojmaaeB, 1970, 1974; HImhat, 1974, 1980). 
IIoAJiHHHoe 3HaaeHHe 3Toro noKa3aTejia Haaaao oco3HaBaTbca nccjieAOBaTejiHMH 
cpaBHHTejibHo HeAaBHo, h rjiaBHaa 3acayra b 3tom oTHomeHHH npnHaAJiOKHT Toji- 
MaaeBy (1970), oTMeraBineMy HeKOTopne 3aKOHOMepHocra H3MeHeHna CTpyKTypu 
$jiop B. reorpa$HHecKOM acneKTe. ^encTBHTejibHO, npn pa3pa6oTKe npneMOB aHa- 
jiH3a CHCTeMaraaecKOH CTpyKTypbi <J>jiop TojiMaaeB (1974 : 115) onnpajica npenMy- 
mecTBeHHo Ha cboh ohbit, HnrAe He ynoMHHaa b cbh3h c 3thm hmchh Kjiayca. 
JI. H. MajibimeB (1972 : 17) ccmiaeTca Ha 6oaee paHHne paSoTbi F. Thonner (1915) 
h TpoccreHMa (1936). 
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MemAy TeM Kjiayc hohth 130 jieT TOMy Ha3aA noABepr cncTeMaTHnecKyio CTpyn- 
Typy cpaBHHBaeMLix hm $jiop TaKOMy Tm;aTejibHOMy h BcecTopoHHeMy aHajnmy,. 
ypoBeHb KOToporo bo MHoroM OTBenaeT h coBpeMeHHHM TpeSoBaHHHM. IIocjieAHHe 
pa3pa6oTKH npneMOB aHajiH3a CHCTeMaTnnecKOH CTpyKTypn $jiop h nojiynemme 
c noMombio hobhx MeTOflOB pe3yjibTaTbi Jinmb He^aBHo npeB3omjin 3a6biToe Hacjie- 
Ane Kjiayca oxBaTOM ropa3AO Sojimnero cpaBHHTejibHoro MaTepnaJia h npHMeHeHneM 
MaTeMaTH^ecKoro annapaTa ajih BbiHBjieHHH h 6ojiee CTpororo onncaHHH HaSjjioAae- 
mhx 3aK0H0MepH0CTen. 

IIopa3HTejieH tot $aKT, hto Hcnojib3ya Tanne TepMHHbi, Kan «Ba^KHeHnine ce- 
MencTBa», «6oraTCTBO ceMencTB nopoAaMH» (t. e. BHAaMn), Kjiayc cpaBHHBaeT $jiopbi 
no ABeHaAAara BeAymnM ceMencTBaM. HanoMHHM, hto coBpeMeHHbie aBTopbi onepn- 
pyiOT 6 jih3Khm k 3TOMy KOJinnecTBOM ceMencTB. HanpnMep, TojiManeB (1974 : 124) 
' cnHTaeT onTHMajibHbiM «paccMOTpeHne nncjieHHoro cocTaBa a e c h t h n p e o 6- 
jiaAaioiijHx ceMencTB naa^on $jiopbi» (pa3paAKa TojmaaeBa. — B. III., 
H . if.); 3toh me n;H<|>pbi npHAepmHBaeTca HImhat (1974, 1975, 1977,1979), a Majibi- 
meB (1972, 1976) ncnojib3yeT b cbohx cpaBHeHnax $jiopncTHnecKHe cneKTpbi na 
15 hjih 10 BeAymnx ceMencTB. 

Ta6jinn;a b paSoTe Kjiayca (c. 59) npeACTaBJiaeT co6ok> «cpaBHeHne ancjia bhaob 
H3 Ba^KHenniHX ceMencTB c o6id;hm hhcjiom hx b na^KAon $jiope». Kjiayc npoBOAHT 
rjia30MepHbin aHajiH3 3toh Ta6jmn;bi, bbihbjihh ocoSeHHocra CHCTeMaraaecKOH CTpya- 
TypH cpaBHHBaeMbix hm $jiop. HaAo cna3aTb, hto Tanon cnoco6 aHajiH3a AaHHbix 
Hcnojib30Bajica b cpaBHHTejibHon $jiopncTHKe Ha npoTHHseHHH 120 JieT, h Jinmn 
HeAaBHo (3aKH, HImhat, 1972; PeSpncTaa, HImhat, 1972; MajibimeB, 1972) 6biji pa3- 
paSoTaH MaTeMaTHnecKHH hoaxoa, no3BOJiaiom;HH ycTaHaBJiHBaTb Mepy cxoACTBa 
Men^Ay CHCTeMaTHnecKOH CTpyKTypoH $jiop Ha ocHOBe KoppejmniHH paHroB. 

CpaBHHBan CTpyKT^py ceMencTB hoboji^kckhx $Jiop, Kjiayc oTMeaaeT pa3jmaHH 
no 3TOMy npH3HaKy Me^KAy Ka3aHCK0H, CeprneBCKOH $jiopaMH h $jiopon KacnnH- 
ckoh CTenn. HeTBepTaa $jiopa — CapenrcKaa — «npHMHKaeT, c oahoh ctopohh, 
k $jiope CeprHeBCKOH, a c Apyroii, — k KacnnHCKOH, noTOMy hto MapeBbie h 6o6o- 
Bbie ctoht Bbime b paAy, a ry6on;BeTHbie h po30BHAHbie HH>Ke» (c. 16). ^Ito nacaeTca 
CapenTbi, to OHa «3aBJieKaTejibHa b tom oTHomeHHH , hto 3Aecb A®e pa3JiHHHbie $jiopbi 
npHMHKaiOT oAHa k Apyron» (c. 17). 

CpaBHHBaa CHCTeMaTnaecKyio CTpyKTypy $Jiopbi Oct30hckhx hpobhhijhh c Ka- 
3aHCK0H $jiopoH, Kjiayc OTMeaaeT, hto ceMeHCTBeHHHH «paA b Haaajie h b KOHn;e 
corjiacyeTca c Ka3aHCK0H $jiopon, ho b cpeAHHe c Heio pa3HHTca. B Ka3aHCK0H 
nepeBec Ha CTopoHe po3obhahbix h ry6on;BeTHbix, TorAa Kan TaM 3th ceMencTBa hoa- 
BnraiOTCH SjiHH^e k KOHn;y» (c. 16). Jinmb HeMHorne pacTeHHH («ao 80 bhaob, ecjin 
CHHTaTb 3AeCb H Te, KOTOpbIX CyBAeCTBOBaHHe B 0cT3eHCKHX npOBHHHiHHX OAHHMH AO- 
nycKaeTCH, TorAa Kan Apyrne nncaTejin b tom em;e C0MHeBai0TCH») cbohctbghhh 
tojibko Ka3aHCKOH $jiope no cpaBHeHHio c $jiopon 0ct3Ghckhx npoBHHipm, «He- 
cmotph Ha Sojibmoe paccTOHHne» Men^Ay hhmh (c. 30). Ka3aHCKaa $jiopa «H3 npn- 
boji^kckhx Bcero MeHee ymioHaeTCH ot $jiopbi 3anaAHon h ceBepHon Pocchh» 
(c. 181). B 3toh Haem cbohx paccy^KABHHH Kjiayc 6jih3ko hoaxoaht k o6hi;hm 3aK0- 
HOMepHocTHM, c$opMyjiHpoBaHHbiM MajibimeBbiM (1972 : 28) Tan: «B mnpoTHOM 
HanpaBjieHHH $jiopa oSjiacTen $H3H0H0MnnecKH 6ojiee cxoAHa, HensejiH b MepnAno- 
HaJIbHOM» (cp. CXOACTBO $JIOp 0cT3eHCKHX npOBHHHiHH H Ka3aHCK0H, C OAHOH CTO" 
poHH, h noBOJi^KCKHX $jiop Me>KAy co6oh, — c Apyron), h «ecjiH 06a coceAa Haxo- 
Ahtch b npeAejiax oahoh 30Hbi pacraTejibHOCTH, Aa>ne npn MepnAHOHajibHOM pacno- 
JIOH^eHHH paftOHOB BHemHHH oSjlHK AByX $JIOp MOH^eT 6HTb BeCbMa CX05KHM» (cp. 
$jiopbi CeprneBCKa h CapenTbi, CapenTbi h KacnnHCKOH CTenn). 

Kjiayc BbinojiHHJi Tan^Ke noAcneTbi nncjia bhaob, o6id;hx ajih cp aBHHB aeMbix 
$jiop. Tan, «Ka3aHCKaa pacraTejibHocTb npeACTaBjiaeT 792 AOHbiHe H3BecTHHx no- 
poA, MemAy KOTopbiMH 690 o6id;h c BHAaMH b 0ct3ghckhx npoBHHn;HHx» (c. 50—51). 

Oh npHBOAHT CHHCKH BHAOB, XapaKTepHbIX TOJIbKO AJIH TOH HJIH HHOH $JIOpH, T. e. 
BeACT aHajiH3 Bnojme b Ayxe coBpeMeHHbix TpeSoBaHHH k BbiHBJieHHio «KOHTpacT- 
hocth $jiop» (b CMbicjie KaMejiHHa, 1973 : 11). OTCioAa ocTaeTca jinmb oahh mar 

AO BbIHHCJieHHH K03(|)(|)HI]iHeHTOB CXOACTBa $JIOp ((J)JIOpHCTHHeCKHX CHHCKOb), OTHO- 

chiahxch k neTBepTOH rpynne KOJiHnecTBeHHbix noKa3aTejieH (IHmhat, 1974 : 929), 
OAHano nepBHH H3 K03$(|)Hn;HeHTOB Tanoro poAa 6bm npeAJioJKeH P. laccard (1901) 
cnycTH nojiBena nocjie paSoTbi Kjiayca. 
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Tenepb mh xopomo 3HaeM, hto cocTaB ceMencTB bo $jiopax, pa3BHBaioii];Hxca 
b 3KCTpeMaJibHtix ycjiOBHHx, npome, a Ha aojiio 10 BeAymnx ceMencTB npnxoAHTca 
«noBLimeHHaH aacTb $jiopH, b onpeAejiemibix cjiyaaax ao 3 / 4 » (TojiMaaeB, 1974 : 
130). B oSlihhlix ycjiOBHHx 3 tot noKa3aTejib, Kan npaBHJio, npeBLimaeT 1 / 2 (HImhat, 
1977). Ho em;e Kjiayc otmctiiji, hto «BOceMb ceMencTB cocTaBJiaiOT Sojibinyio aacTb 
CeprneBCKOH pacTHTejibHocra h 3aKJHoaaiOT b ce6e 6ojiee nojiOBHHbi H3 cero ancjia 
(t. e. 794. — B. III., H . if.) nopoA» (c. 15). H 3 Toro $aKTa, hto MejiOBbie o6Haa<e- 
hhh CeprneBCKa xapaKTepn3yiOTCH BecbMa cnyAHOH no cpaBHeHHio c OKpya<aioin;HMH 
CTennMH pacTHTejibHocTbio, ho b to a<e BpeMH BbmejiaiOTca noBbimeHHbiM 6oraT- 
ctbom CBoen $jiopbi, Kjiayc CAejiaji bbiboa 06 OTcyTCTBHH npuMon 3aBHCHMocra 
MeJK,n;y 6 oraTCTBOM $jiopbi h moh^hoctbio pacraTejibHoro nonpoBa. 

HHTepecHbie pe 3 yjibTaTH nojiyaaeT Kjiayc, npocjieaoiBaa H 3 MeHeHne y^ejibHoro 
Beca ceMencTB b MepnAHOHa jibhom HanpaBjieHHH. KoMMeHrapya cboh Aamibie, oh 
OTM enaeT TaroTeHne ceMencTB Ranunculaceae, Rosaceae h Cyperaceae k ceBepy h ho- 
BbiineHne pojin ceMencTB Cruciferae, Leguminosae, Synanthereae, Boragineae h oco- 
6 eHHO Chenopodeae npn npoABnaseHHH k iory. «Hhcjio rySoijBeTHbix h rB03AHHHbix 
yBejmaHBaeTca b 6 jih 3 h cpeAHen Bojith, yMeHbmaeTca k CTenn», t. e. 3 th ceMencTBa 
TaroTeiOT k panoHaM c 6 ojiee TeiuibiM h BjiaaoibiM KJiHMaTOM, a «pacnpocTpaHeHne 
3 JiaK 0 B H,n;eT oSpaTHbiM nyTeM» (c. 59). PaHee npn «aacTHOM pa36ope» oTAejibHbix 
ceMencTB Kjiayc roBopnT Tanase 0 SeftHocra loambix oSjiacTen aTpbimHHKOBbiMH 
( Orchideae ) h HenoTopbiMH APyrnMH, ho SoraTCTBe hx pacTeHnaMH «H 3 Jlnaemibix, 
KacaTHKOBbix h OceHHHKOBbix ( Liliaceae, Irideae h Colchiaceae ), B 3 HTbix BMecTe» 
(c. 17—30). «CpaBHeHne npoanx ceMencTB, BecbMa SeAHbix BHAaMH, He npe^CTaBjiaeT 
HHKaKOH 3aMeaaTejibH0CTn; HanpnMep, b ceMencTBax H 3 boahhhx pacTeHnn: Hip - 
purideae, Callitrichieae, Ceratophylleae, Potameae, Lemnaceae h AP- Ecjih ohh rAe- 
HnSyAb BCTpeaaiOTca, to npeACTaBjiaiOT Be3Ae Te me nopoAH» (c. 30). 

ConocTaBJiaa pe 3 yjibTaTbi, k kotopbim b CBoe BpeMa npnmeji Kjiayc, c BbiBOAaMH 
MajibimeBa (1972), nojiyaeHHbiMH hm Ha ocHOBe SoraTenmero MaTepnajia «Ojiopbi 
CCCP» (1934—1964), Hejib 3 a He otmcthtb, hto Ha 120 JieT paHbme Kjiayc b n;ejioM 
npaBHJibHo ou;eHHJi «3KOJiorHio» (b CMbicjie MajibimeBa, 1972 : 20) ceMencTB. Pac- 
xo>KAeHHa o 6 Hapy>KHBaiOTca Jinnib b on;eHKe Tpex ceMencTB: Cruciferae, Caryophyl- 
laceae h Umbelliferae. OAHano b pernoHajibHOM njiaHe aKOJiorna Cruciferae noAMe- 
aeHa KjiaycoM npaBHJibHo (cp.: MajibimeB, 1972 : 22, pnc. 4). He pacnojiaraa AaH- 
hhmh no apKTnaecKHM h cpeAHea 3 HaTCKHM (JmopaM, Kjiayc, ecTecTBeHHo, h He mot 
ocBeraTb aKOJiorHio ceMencTBa b o 6 in;eM njiaHe. He mot oh cAejiaTb 3 Toro h b otho- 
meHHH ceM. Caryophyllaceae , ho yAejibHbin Bee 3Toro ceMencTBa bo $Jiope pernoHa 
3aMeaeH hm oaeHb BepHo: HMemio b panoHe «cpeAHen Bojirn» pacnojioaseHa H3o- 
jihhhh c HanSojibiHHM 3 HaaeHHeM npon;eHTHoro oShjihh 3 toto ceMencTBa (Majibi- 
meB, 1972 : 24, pnc. 7). Hto me nacaeTca ceM. Umbelliferae , to, ho coBpeMemibiM 
AaHHbiM (MajibimeB, 1972 : 23, pnc. 5), npon;eHTHoe o 6 njme 3 Toro ceMencTBa bo 
$ jiope cpeAHen hojiocli EBponencKOH aacra CGGP ocTaeTca hoctohhhbim, a 0 bo 3 - 
pacTaHHH 3Toro noKa 3 aTejia b apnAHbix h ropHbix ycjioBnax Kjiayc mot h He 3 HaTb. 

B «aacTHOM pa 36 ope» ceMencTB Kjiayc yKa 3 biBaeT Tanase Ha pojib oTAejibHbix npyn- 
HbixpoAOBBCJio>KeHHHcpaBHHBaeMbixHM(|)jiop, OTMeaaa,HanpnMep, SoraTCTBo $jiopH 
OcT 3 encKHx hpobhhahh BHAaMH poaob Festuca, Bromus, Trifolium h Vicia , Ka 3 aH- 
ckoh $jiopH — BHAaMH Veronica , a CeprneBCKOH h CapenTCKOH $jiop — BHAaMH 
poAa Astragalus . 

npeACTaBjiaeT HHTepec opnrHHajibHbiH npneM, Hcnojib30BaHHbiH KjiaycoM npn 
aHajiH3e CHCTeMaTnaecKOH CTpyKTypbi $jiop: oh npeAJiaraeT H3 paccMOTpeHna 
K<HCKjiioaHTb ceMencTBa 3jiaK0B h cjio>KHoi];BeTHbix Kan caMbie MHoroancjieHHbie bo 
B cex eBponencKHX $jiopax, a cjieAyiomee 3a hhmh ceMencTBO no SoraTCTBy nopoA 
npHHaTb 3a xapaKTepncTHKy $jiopbi bo bchkoh MecTH 0 CTH» (c. 16). Hcxoah h 3 
3Toro «pacTHTejibHOCTb KacnHHCKOH CTenn AOJi>KHa Ha3HBaTbCH $Jiopoio Mape- 
boh), a CeprHeBCKaa — $Jiopoio 6o6oboio» (c. 16, BbiAejieHo KjiaycoM. — 

B. HI., H. H.). ,I(ajiee Kjiayc nnnieT: «9 th Ha 3 BaHHH 6 yAyT cnpaBeAJiHBbi He tojibko 
ho HHCJiy bhaob b o 6 ohx ceMeHCTBax, ho Tana^e no qncjiy oco 6 efi. Bchkhh HaSjiio- 
AaTejib, nan cnopo cocTaBHT ce 6 e nommie c o 6 hi;hm b 3 tjihaom Ha KacnnHcnyio pacra- 
TejibHocTb, AOJia^eH corjiacnTbca, hto ceMencTBO MapeBbix 6 yAeT 3 A©cb oTjinaHTejib- 
hok) h rocnoACTByion^eio ee npHHaAneaoiocTbio. npeBOCxoACTBO b ancjie 6 o 6 oblix 
G eprneBCKHX pacTeHHH em;e pa 3 HTejibHee» (c. 16—17, BHAejieHo HaMH. — B. IH. X 
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H. H.). Kan bhaho, b btoh nacra cbohx paccya^AGHHH Kjiayc npeABocxHTHJi coBpe- 
MeHHoe CTpeMjieHne reoSoTaHHKOB h $jiophctob yanTbiBaTb He tojibko $jiophcth- 
HeCKyiO, HO H HjeHOTHHeCKyiO pOJIb CeMeHCTB B CJIOH^eHHH (Jjiopbl H paCTHTeJlbHOCTH. 

Kjiayc BbinojiHHJi TaK>Ke aHaJiH3 cpaBHHBaeMbix $jiop no «npoAOJiauiTejibHocTH 
JKH3HH B paCTeHHHX, HpHHaAaeHSaiAHX pa3JIHHHbIM $OpMaM» (c. 58—59), OAHaKO OH 
B03Aep>KHBaeTCH OT KaKHX-Jin6o BbIBOAOB. 

Hejib3H He OTMeraTb AaJiee, hto Kjiayc b CBoen paSoTe nocTaBHJi BaambiH Bonpoc 
o pojin p. Bojirn nan 6oTaHHKO-reorpa(|)HHecKoro py6ea<a (Sapnepa). IIpHBeAeM 

B CBH3H C 3THM BblAepHtKy H3 erO paCCyH^AOHHH. 

«Ka3aHCKaa rySepHHH, a b ocoSemiocTH Ta aacTb, rAe HaxoAHTca ropoA Ka3aHb, 
BecbMa jiioSonbiTHa b SoTaHnaecKOM OTHomeHnn. Ka3aHb cocTaBJiaeT caMbin bo- 
ctohhbih yroji no Bojire. . . 3Aecb k JieBOMy 6epery npnMbmaiOT 3anaAHbie OTpacjin 
YpajibCKHx rop, 3Aecb Toase npoBeAeHa rpaHHija, 3a KOTopyio He pacnpocTpaHHiOTCH 
Aajiee k 3anaAy pacTeHHH, CBOHCTBemibie cnaTaM Ypajia, xoth hhcjio TaKnx pacTe¬ 
HHH He MO>KeT 6bITb BeJIHKO, HOTOMy HTO YpaJIbCKHn CpeAHHH xpeSeT, 3a HCKJ1IO- 
neHneM HenoTopbix 6ojiee boctohiibix bhaob h b ocoSemiocTH ChShpckhx, HHTaeT 
Sojibmeio nacTbio pacTeHHH eBponencKne, oAHano tk TeM He MeHee 6yn;eT 3aHHMa- 
TejibHo BHAeTb, Kanne pacTeHHH ape3 Boary He nepexoAHT c BocTona Ha 3anaA, hjih 
K aKne pacTeHHH, hah c 3anaAa, He nepexoAHT aepe3 peny Ha boctok. HaSjiiOAeHHH 
b 3tom poA© eme He 6biJi0CAeJiaH0,n0T0My,HT0,CTapaHCb 03HaK0MHTbca c nopoAaMH 
BooSme, He oSpamaJiH ocoSemioro BHHMaHna Ha Mecraoe pacnpocTpaHeHne» (c. 32). 

TaKHM o6pa30M, Kjiayc (Claus, 1851; Kjiayc, 1852) BnepBbie nocTaBHJi h aacraaHo 
pa3penmji MHorne Bonpocn, oTHocamneca k c$epe He ctojibko CHCTeMaTHKH h $op- 
MaJIbHOrO COCTaBJieHHH $JIOpHCTHHeCKHX CHHCKOB, CKOJIbKO K oSjiaCTH reoSoTaHHKH 
H OCoSeHHO CpaBHHTeJIbHOH $JIOpnCTHKH. ErO C HOJIHHM npaBOM MOJKHO CHHTaTb OA“ 
HHM H3 OCHOBOHOJIO^KHHKOB CpaBHHTeJIbHO-(|>JIOpHCTHHeCKHX HCCJieAOBaHHH. 

OcTaeTca HeacHbiM, noaeMy ^enaHAOJib (De Candolle, 1855), HanncaBniHH cboio 
H 3BecTHyio KHnry no3>Ke Kjiayca, He ccbiJiaeTca Ha ero paSoTy? Majio Bepoarao, 
HToSbi yaeHbie He 3Hajm Apyr o Apyre. ,I(ejio b tom, hto hx o6ih;hm KoppecnoHAeHTOM 
AJiHTejibHoe BpeMa 6 biji A. A. ByHre (1803 — 1890) — H3BecTHLra SoTaHHK h nyTe- 
mecTBeHHHK, npo$eccop Ka3aHCKoro, 3aTeM flepnTCKoro yHHBepcnTeTOB. IlepBoe 
hhcbmo ^enaHAOJia k ByHre AarapoBaHo 1837 r., nocjieAHee — 1861 r., npnaeM H3 
ancjia cbohx pocchhckhx KoppecnoHAeHTOB ^enaHAOJib HanSojiee AOBepaji hmchho 
B yHre, nocBamaa ero bo MHorne cboh HayaHbie njiaHbi (MnKyjiHHCKHH h AP-, 1973). 
y Kjiayca c ByHre Tanase Sbijih caMbie AOBepnTejibHbie OTHomeHna: arax yaeHbix 
AOJirne toabi CBa3biBajia Kpennaa Apy>K6a h Kjiayc Aaase npeAJiaraji ByHre Sbitb 
coaBTopoM CBoen KHnrn (ymanoBa, 1972). 

^enaHAOJib b CBoen HayaHon AenTejibHocra 6biji TecHo CBH3aH co mhothmh yae- 
HblMH PoCCHH, BbICOKO IjeHHBHIHMH ero TpyAbI H H36paBIHHMH ero HJieHOM-KOppeC- 
noHAeHTOM IleTepSypcKOH anaAeMnn Hayn. TpyAHo npeAnojioauiTb, hto oh He 3Haji 
o cymecTBOBaHHH paSoTbi Kjiayca. 3 BeAt «b cbohx coanHeHnax no reorpa$HH pacTe¬ 
HHH ^enaHAOJib mnpoKo Hcnojib30Baji oTBeTHbie coo6m;eHHH pyccanx SoTaHHKOB Ha 
ero HHCbMa, a Tanase h BOo6m;e Bee AocTynHbie eMy AaHHbie HayaHbix HaSjiioAeHHH 
b Pocchh. . ., yKa3aHHH TpayT$eTTepa, JleAeSypa, a Tana^e MHoroaHCjiemibie $jio- 
pncTHaecKHe cooSmemiH, onySjiHKOBaHHbie b „BiojijieTeHe Mockobckoto oSmecTBa 
HCHbiTaTejien npnpoAH 44 h Apyrnx HCToaHHKax» (MnKyjiHHCKHH h AP-, 1973 : 122). 
Bojiee Toro, ^enaHAOJib HHTepecoBajica CBeAeHnaMH no Ka3aHCK0H $jiope, 3anpa- 
mHBaa ByHre o npoH3pacTamiH 3Aecb HenoTopbix bhaob pacTeHHja h oTMeaaa b CBoen 
KHnre Haxoa^AOHne mkhabjih KapjiHKOBoro (MnKyjiHHCKHH h AP-, 1973 : 109 — 110 r 
120), a TaKH^e HjHTnpya b Hen KjiHMaTHaecKne AaHHbie no Ka3aHH. 

B 3aKjiioaeHHe oSparaM BHHMaHne Ha to, hto 100 — 150 jieT TOMy Ha3aA pa3Max 
(JjiopncTHaecKHx HCCJieAOBaHHH oaeHb chjihho orpaHnanBajica cjiaSbiMH TpaHcnopT- 
HblMH H $HHaHCOBbIMH B03M0a^H0CTHMH yaeHbIX H HeMHOrOHHCJieHHOCTBK) HX KOH- 
THHreHTa, npnypoaeHHoro k KpynHHM (npeHMymecTBeHHo yHHBepcHTeTCKHM) ro- 
poAaM. «9th HCCJieAOBaHHH (peab HAeT o hh3ihhx TanHoSpaaHbix pacTeHnax, ho 
to a^e caMoe mo^kho, KOHeaHo, CKa3aTb h o6 HCCJieAOBaHHH Bbicnmx pacTeHHH. — 
B. Ill ., H. H.) Sojibmeio aacTbio pacnpocTpaHaiOTca tojibko Ha OKpecTHbie yHH- 
BepcHTeTCKHM ropoAaM nyHKTbi, TaK hto Apyrne, 6ojiee oTAajieHHHe MecTHOcra b 3tom 


3 BpeMH pa6oTH o6ohx aBTopoB Hafl cbohmh KHnraMH npnMepHO coBnaflaeT. 
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oTHomeHHH ocTaiOTCH em,e hohth BnojiHe Hen3BecTHLiMH», — nncaji K). IHejiJib 
(1883 : 5). A bot CBHfteTejiLCTBo KpynHoro SoTaHnna Toro BpeMeHn: «OrpaHH T i 0 H- 
hoctb panoHa mohx nccjieAOBaHHH, pacmnpHTb kotoplih h He HMeji cpe^CTB, He no3- 
BOjiaeT MHe AejiaTb HHKaKnx o6iu;hx bliboaob» (Kop>khhckhh, 1882 : 3). 

no 3thm npnHHHaM (mli He roBopnM cenuac o KpynHLix aKcneAHAHHx, nepnoAH- 
aecKH CHapa^KaBHinxcH AnaAeMneH Hayn b OTAajieHHLie panoHH CTpaHLi) Ha MecTax 
name Bcero H3yaajiHCL «$jiopH 0 KpecTH 0 CTeH» ropoAOB hjih pacnojio^KeHHLix b6jih3h 
ot hhx HanSojiee AOCTynHLix HacejieHHLix nyHKTOB. npn ycjiOBHH KpHrauecKoro hoa- 
xoAa k onySjiHKOBaHHHM cnnCKaM Tanne jioKajiLHLie $JiopLi c HenoTopLiMH oroBop- 
KaMH M02KH0 BKJlIOHaTb B aHaJIH3 HapHAy C KOHKpeTHLIMH $JIOpaMH, H3yaeHHLIMH 
b Hame BpeMH no BceM npaBHJiaM cooTBeTCTByioin;eH motoahkh. 

BecLMa nepcneKTHBHLiM b HaynHOM h npaKTHnecKOM OTHomeHnax npeACTaBJia- 
eTca H3yaeHne AHHaMHKH H3MeHeHna BHAOBoro cocTaBa JiOKaJiLHLix $jiop b hcto- 
pnaecKOM acneKTe nyTeM cpaBHeHna pa3H0BpeMeHHLix (JjiopncTHaecKHx chhckob, 
OTHocaro;Hxca k oahoh h toh a^e TeppHTopnn. 9to ho3bojiht He tojilko npocjieAHTb 
OCHOBHLie TeHAeHAHH H3MeHeHHa $JIOp BO BpeMeHH, HO H BLIAeJIHTb Te H3MeHeHHH, 
KOTopne oSycjiOBjieHLi B03AencTBHeM aHTponoreHHoro $aKTopa. 
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Ha pacTHTejiBHLie o6jiacTH Ha ocHOBe KojraHecTBeHHoro pacnpeAejieHHH bhaob. Tp. no npnKJi. 
6ot., reH. h ceji., 1,2. — Topahthh A. H. (1914). IIo noBOAy khhth II. B. Ci03eBa «Kon- 
cneKT $Jiopu ypajia b npeAejiax IlepMCKOH ry6.». H3B. HnKOJiaeB. yHHB., 5, 2. — r p o c c- 
r e h m A. A. (1936). AHaJiH3 $Jiopu KaBKa3a. Tp. Bot. hhct. A3ep6. $hji. AH GGGP, 1. — 
o x m a h T. H. (1973). Hctophh reo6oTaHHKH b Pocchh. M., Hayna. — 3 a k h M. A., 
IIImhat B.M. (1972). 0 cHCTeMaTHnecKOH CTpyKType $Jiop CTpaH loaraoro CpeAH3eMHOMopi>H. 

I. MeTOAHKa h aHajiH3 CTpyKTypu 5 pernoHaJitHUx h 11 JioKajibHux $Jiop. BecTH. Jiry, cep. 
6hoji., 9. — KaMejiHH P. B. (1973). OjioporeHeTHnecKHH aHajiH3 ecTecTBeHHon <£jiopu 
ropHOH CpeAHen A3hh. JI., Hayna. — K ji a y c K. K. (1852). ®jiopu MecTHue hphbojijkckhx 
CTpaH. cn6. — Kopjkhhckhh C. H. (1882). Onepn $jiopu oKpecTHOCTen r. AcTpaxaHH. 
Tp. 06m;. ecTecTBoncn. Ka3aHCK. yHHB., 10, 6. — M a ji u m e b JI. H. (1972). Ojiophcth- 
necKne cneKTpti CoBeTCKoro Coio3a. B kh.: Hctophh $Jiopu h pacTHTejibHocTH EBpa3HH. JI., 
Hayna. - MaJiumeB JI. H. (1976). KojiHHecTBeHHaH xapaKTepncTHKa $Jiopu nyTopaHa^ 
B kh.: Ojiopa nyTopaHa. HobochOhpck, Hayna. — M e h m y t k h h B. H. (1928). Kapji 
KapjioBHH Kjiayc. H3B. Hhct. ho H3yneHHio nJiaTHHU h Apyrnx 6jiaropoAHLix MeTajiJiOB, 6,1.— 
M h k y ji h h c k h h G. P., MapKOBa JI. A., CiapocTHH B.A. (1973). Ajil^ohc 
fleKaHAOJiL. 1806—1893. M., Hayna. — Pe6 pacTan 0. B., Ill m h a t B.M. (1972). 
CpaBHeHne CHCTeMaTHHecKOH CTpyKTypu $Jiop mctoaom panroBOH KoppejiHAHH. Bot. jk., 57, 

II. - C m h p e h c k a a E. A. (1930). K $jiope CTOJi 6 Hm;eHCKoro jiecHHHecTBa. Tp. 06m;. 

H 3 yn. TaTapcTaHa, 3. — Gmhphob H. (1885). HBHo 6 panHue pacTeHHH oKpecTHOCTen c. Hh- 
KOJiaeBCKoro GapaTOBCKoro ye3Aa. Tp. 06m;. ecTecTBoncn. Ka 3 aHCK. yHHB., 14, 3. — Toji- 
m a h e b A. H. (1941). 0 KOJiHnecTBeHHOH xapaKTepncTHKe $Jiop h $JiopHCTHnecKHx o 6 jiacTen. 
Tp. CeB. 6 a 3 H AH GGGP, 8 . —TojiManeB A. H. (1970). EoraTCTBo $Jiop KaK o 6 T»eKT cpaB- 
HHTejibHoro H 3 yneHHH. BecTH. Jiry, cep. 6hoji., 9. — TojiMaueB A. H. (1974). BBeAeHHe 
b reorpa$Hio pacTeHHH. JI., H3A- Jiry. — YmaKOBa H.H. (1972). Kapji KapjiOBnu Kjiayc. 
1796—1864. M., Hayna. — O ji o p a GGGP. (1934—1964). M.; JI., Hsa* AHGGGP.— 
Ill e ji ji b K). (1883). MaTepnaji rjih. OoTaHnnecKon reorpa<J)HH Y^hmckoh h OpeH 6 yprcKon 

ry 6 epHHH. (CnopoBBie pacTeHHH). Tp. 06m;. ecTecTBoncn. Ka 3 aHCK. yHHB., 12, 1.— 
IU m h a t B.M. (1974). KoJiHnecTBeHHHe noKa 3 aTejin b cpaBHHTejiBHon $JiopncTHKe. Bot. jk., 
59, 7. — III m h a t B.M. (1975). CpaBHeHne cncTeMaTHnecKOH CTpyKTypu $jiop Xokkbhao, 
CaxajiHHa, KaMnaTKH, KypnjibCKHx, KoMaHAopcKnx h AjieyTCKnx octpobob. Bot. jk., 60, 9. — 
IIImhat B. M. (1977). Teorpa^HHecKaH H 3 MeHHHBOCTb $JiopHCTmiecKHX noKa 3 aTejien Ha 
TeppHTopnH eBponencKon nacTH GGGP. Tp. JleH. 06 m;. ecTecTBoncn., 73, 3. — III m h a t B.M. 
(1979). 3 aBHCHM 0 CTb KOJiHHecTBeHHHx noKa 3 aTejien KOHKpeTHHx $Jiop eBponencKon nacTH CGGP 
ot reorpa$HnecKOH mHpofu. Bot. jk., 64, 2. — HI meat B. M. (1980). CTaTHCTHnecKne Me- 
toah b cpaBHHTeJiBHOH $jiopncTHKe. JI., H3A- Jiry. — Hep 6 aKOBa A. A. (1979). Hcto- 
Phh 6 oTaHHKH b Pocchh ao 60-x tt. XIX b. (AOAapBHHOBCKHH nepHOA). Hoboch6hpck, HayKa. — 
Claus G. (1851). Localfloren der Wolgagegenden. SPb. — De Candolle A. (1855). 
Geographic botanique raisonnee. Paris, GenSve. — Jaccard P. (1901). Distribution de la 
flore alpine dans le bassin de Drances et dans quelques regions voisines. Bui. Soc. vandouse- 
Sci., natur., 37. — Kerner A. (1863). Das Pflanzenleben der Donaulander. Insbruck. — 
Korshinsky S. (1898). Tentamen Florae Rossiae orientalis, id est provinciarum Kazan r 


469 * 



Wiatka, Perm, Ufa, Orenburg, Samara, partis borealis atque Simbirsk. 3an. hmd. Ak&r. HayK 
no $H3.-MaT. OT/j., 7, 1. — Thonner F. (1915). The flowering plants of Africa. London. 
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r. K. AjiHMOBa, M. C. flKOBJieB 

K 3MBPHOJIOrHH STREPTOCARPUS REXII (GESNERIACEAE). 

G. K. ALIMOVA, M. S. YAKOVLEV. A CONTRIBUTION TO THE EMBRYOLOGY OF 

STREPTOCARPUS REXII (GESNERIACEAE) 

Streptocarpus rexii , KaK h rjih. flpyrnx npe^CTaBHTeJien ceM. Gesneriaceae, xapaKTepHa 
aHaTponHan, TeHyHHyaeJiJiHTHan o^HonoKpoBHan ceMnnonKa. 3apo,n;BimeBBra MemoK Polygonum- 
Tnna pa3BHBaeTcn H3 xaJia3ajiLHon KjieTKH JiHHeHHon TeTpa^H Meracnop. Y S . rexii HaOjiio^aeTCH 
npeMHTOTHHeCKHH THH OHJIOflOTBOpeHHH. Pa3BHTHe 3H^OCnepMa npOHCXO^HT no IteJIJIlOJIHpHOMy 
Tnny c o6pa30BaHHeM xaJia3aJibHoro h MHKponHJinpHoro raycTopneB. Ilpn $opMnpoBaHHH 3apo- 
^Eirna HaOjiio^aiOTCH hojihphoctb kjictok h acHHxpoHHBin thh hx aejieHHH, Ha ocHOBe kotopbix 
b 3apo/i;bime ocymecTBjineTcn npon;ecc rncToreHHBix ^H$$epeHn;HpoBOK. Pa3BHTHe 3apo^bima 
npoHcxo^HT no Onagrad-Tnny. OTMeneHa pa3Han flOJin ynacTnn kjictok BepxHero h HHJKHero 
npycoB 3apo,n;Biina b 3aKJia^Ke ero TKaHen h opraHOB. B npo3M6pno neTKo BtipanceHH ann- h rn- 
no$H3apHbie kjictkh. B o6pa30BaHHH miepoMBi h nepnOneMBi ynacTByiOT kjictkh Hnamero npyca 
3apo^bima. KjieTKH BepxHero npyca o6pa3yiOT tojibko HeMHoronncjieHHBie HHnn^naJin 3 hh$h- 
3Hca. BbiT];eJieHHe ceMH^ojien nponcxoflHT 3a cneT pocTa h fleJieHHH nepnOneMBi h aMOpnoflepMH 
3apo,n;bima. 3pejibin 3apo,n;Biin HMeeT ^Be oamiaKOBo pa3BHTBie ceMHflOJin n rnnoKOTHJib. Tonna 
pocTa anHKOTnnn Mop^onornnecKH He o$opMjieHa. KopHeBon anenc cjia6o ^H^epeHitHpoBaH. 

XapaKTepHon ocoSemiocTBio bhaob poAa Streptocarpus HBJiaeTca ciioco6hocti> 
o6pa30BHBaTL n;BeTOHocHoe pacTeHne npn yaacran accHMHjmpyiomero jincTa,KOTO- 
ptiH npeflCTaBjiaeT co6oh chjibho pa3pocmyiocH oAny H3 ceMHAOJien 3apoABima, b to 
BpeMH Kan Apyraa oTMnpaeT, ToaHee 0Tna,n;aeT Synyan apK0-3ejieH0H npn npopa- 
CTaHHH 3apoABima. Ha 3to yKa3HBajin paA aBTopoB: T. Hielscher (1883), J. Bart 
(1892), A. Hill (1938), J. Viemont, M. Astie (1974), Viemont (1976). 
K. Goebel (1905) oTMeaaeT* hto ceMaAOJia y npeflCTaBHTejia po,n;a Streptocarpus 
npn CBoeM pa3pacTaHnn noAaBjiaeT pa3BHrae rjiaBHoro no6era h CTaHOBHTca cne- 
RiHaJIH3Hp0BaHH0H CTpyKTypOH, HOfloSHOH HaCTOHmHM JIHCTbHM. 9 tO oSCTOHTeJIb- 
ctbo HMeeT cym;ecTBeHHoe 3HaaeHne, nocKOJitKy a o chx nop Bonpoc o npnpoAe ceMa- 
AOJiea ocTaeTca HeacHLiM: paccMaTpnBaTB jih hx KaK CTpyKTypti sui generis, hjih 
GHH npeflCTaBJIHIOT Co6on TOJIBKO 3BOJHOD;HOHHLie (JopMLI HaCTOHmHX JIHCTLeB. B pe- 
meHHH 3Toro Bonpoca HMeioT nepBocTenemioe 3HaaeHne jj;aHHBie 3M6pnojiorHH; 
po,n; Streptocarpus 3M6pHOJiornaecKH He HCCJieflOBaH, c 3toh n;ejiBio h 6mia npeA- 
npnHHTa HacToamaa paSoTa. 


MaTepnaji h MeTO^HKa 

OSbeKTOM HCCJieflOBaHHa nocjiyauiJi Streptocarpus rexii Lindl., npoH3pacTaio- 
npin b ycjiOBnax opaHacepen BoTamiaecKoro HHCTHTyTa hm. B. JI. KoMapoBa 
AH CGGP. OnKcaitHio MaTepnaaa npoBo^HJiH b HiOHe Ha pa3HLix CTaAnax pa3BHTna 
n;BeTKOB, HaanHaa c HepacKpLiTLix SyTOHOB h r o 3pejiLix hjioaob; $HKcaTopoM cay- 
>khji xpoMan;eTO(|)opMOJi, 10 : 4 : 1, no HaBamnHy, 3aTeM MaTepnaji npoMLiBajin, 
u6e3Bo>KHBajiH h flOBOflHJin AO napa$HHa no oSlihhoh itHTOJiornaecKOH MeTOAHKe. 
Cpe3H npnroTOBJiajiH ToanpiHOH 10—13 mkm, oKpamnBajiH peaKTHBOM Hln^a 
c noAKpacKOH no 9pjinxy hjih ajiitnaHOBBiM chhhm. 
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0.02mm 


Phc. 1. OopMHpoBaHne 3apo,n;i>imeBoro Menma h npou;ecc onjio^OTBopeHHH y Streptocarpus rexii .. 

1 — ceMHnoHKa, JiHHeftHaa TeTpaAa Meracnop, pa3BHTne xajia3ajn>Hoft Meracnopti b 3apoAfcnneBBift MemoK; 2 — 
4-HffepHBift 3apoffHnieBBi0 Memon; 3 — 3pem>ifi 3apoffBimeBBift MemoK, Ha nepejmeM njiaHe Ase cHHeprHABi, non 
HHMH H^HeKJieTKa, HHHte H^HeKJieTKH — BTOpHHHOe HAPO IjeHTpajIBHOfi KJieTKH, B XaJia3aJIBHOft HaCTH — Tpn 
aHTimoABi; 4 — cjiHHHHe cnepMHeB c hapom nffrjeKAeTKH h btophhhbim hapom ijeHTpaABHoft KAeTKn; 5 — pa3py- 
meHHaa CHHeprHAa c AereHepupyiomuMH ocTaTKaMH nBijiBijeBofi Tpy6KH, 3HroTa, KJieTKH 3HAocnepMa. 

Pe3yjibTaTbi nccjie^OBaHHH 
CTpoeHne ceMHnoqKH 

JJjih S. rexii , nan h ajih Apyrnx npeftCTaBHTejieH ceM. Gesneriaceae, xapaKTepHa 
aHaTponHaa, TeHynHyijejiJiHTHaH, ojjHonoKpoBHan ceMnnonKa (pnc. 1, 1 ). E^hh- 
CTBeHHLin HHTeryMeHT ceManoHKH npeACTaBJieH 2—3 cjiohmh kjigtok; BHyTpeHHHH 
cjioh, npHJieraiomHH k 3apo,n;LimeBOMy Menmy, o6pa3yeT 3H,n;oTejiHH, hjih HHTery- 
MeHTajibHLiH TaneTyM. HyijejiJiyc cjia6o pa3BHT, Ha CTaftHH TeTpaftbi Meracnop oh 
npeftCTaBJieH oahhm cjioeM ynjiomeHHLix KJieTOK, hjiotho npHJieraiomHx k TeTpafle* 
no Mepe pa3BHTHH 3apoABimeBoro Menraa HyijejiJiyc pa3pyniaeTCH h OT^ejiBHLie 
KJieTKH coxpaHHiOTCH b ero xajia3ajibHon nacra (pnc. 1,2). B HeKOToptix cjiynaax 
b 3apoABimeBLix MemKax BCTpenajincb chjibho ynjiomeHHtie KJieTKH Hyijejijiyca h 
Ha 6ojiee ho3Ahhx CTaftnax, Korjja nponcxoftHT (JopMnpoBaHHe 3H,u;ocnepMa (pnc. 2 r 
2-4 , . 6 , 7). 
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0.05 mm 



Phc. 2. Pa3BHTne 3H,n;ocnepMa y Streptocarpus rexii . 

1 — 3nroTa, pa3pymeHHaa cHHeprnna, nepBoe AeJiemie nnpa 3HffocnepMa; 2 — 2-KjieTOHHbifi 3H«ocnepM, Tpn 
^HTHnoffbi; 3 — 3-KjieTo^Hbifi 3Hji;ocnepM, KjieTKa xajia3ajibHoro raycTopna; 4 — cHHxpoHHoe nonepenHoe neJie- 
Hiie b ffByx MHKponnjiapHbix KJieTKax 3HffocnepMa; 5 — 5-KjieTOHHbifi 3HffocnepM, 2-nnepHaH KjieTKa xajia3ajib- 
Horo raycTopun; 6 — 5-KjieTOHHbifi 3HffocnepM, onHonffepHan KjieTKa xajia3ajibHororaycTopHn; 7 — 2-KjieTOHHbift 
MHKponnjiapHbifl rayc-ropufi, KJieTKH coScTBeHHo 3HAocnepMa, xajia3ajibHbifi raycTopnft, aHTHnoffbi; 8 — 3nroTa, 
MHoroKJieTOHHbifl 3HffocnepM, MHKponnjiHpHbifl raycTopnii, 2-HffepHan KjieTKa xajia3ajibHoro raycTopna; 9 — 
3HroTa, MHKponnjiapHbifl raycTopnft, KJieTKH 3HffocnepMa; 10 — 3apoffbim, MHoroKjieTOHHbifi 3H«ocnepM, MHKpo- 
nnjiapHbift raycTopnfi, pannajibHO pa3pocnmecH kjictkh HHTeryMeHTaJibHoro TaneTyMa. 






Phc. 2 (npodojiotceHue) 

Pa3BHTne 3apo,niLimeBoro Meiima h npon;ecc ohjioaotbopgh^h 

y S. rexii 3apoAi>nnGBOB Meinon mohochopbhgckbh, Polygonum-Tana, pa3Ba- 
BaeTCH H3 xajia3ajibH0H kjigtkh jihhghhoh TGTpaALi MGracnop (pac. 1, 1 ). 3pgjilih, 
TOTOBLIH K OnJXOflOTBOpGHHK) 3apOABiniGBLIB MGIIIOK — 7-KJIGTOUHLIB, 7-HftepHLIH (pHC. 1, 
3 ). Hbagboh annapaT cocToaT a3 hbijgkjigtkb, bmgioeagb Sokobog npanpcnjiGHaG, h 
AByx TOHKax caHGpraA. B ijGHTpajiLHOB kjigtkg ab a nojinpHLix HApa cjiHBaiOTCfl 
B OAHO HAPO H 3aHaMaiOT CGpGAHHHOG HOJIO>KGHBG. B XaJia3aJILHOB HaCTB 3apOAH- 
uiGBoro MGiiiKa HaxoAHTCH 3 aHTanoAti, kotoplig b otjibubg ot aHTanoA Apyrnx npGA- 
CTaBaTGJiGa cgm. Gesneriaceae (Davis, 1966) coxpaHHiOTCH a Ha pamiax 3Tanax 3hao- 
cnGpMorGHG3a h 3M6paorGHG3a (pac. 2, 2 — 7 ). 

IlpoHaKHOBGHaG nHJibijGBoa TpySna b 3apoABimGBLia mghiok npoacxoAHT HGpG3 
ManponaJiG. CoAepnuiMOG hlijilijgbob TpySna B3JiaBaGTcn b OAHy a3 caHGprnA, 
BLI3LIBaa GG pa3pymGHaG. B03M0>KH0 BXO^KABHBG H AOnOJIHBTGJIBHOB HLIJIBAGBOH 

TpySna, hto hpbboaht k raSGJia BTopoa caHGpraABi (pac. 1, 5). Y S. rexii HaSjiio- 
AaGTCH npGMaTOTaHGCKBH tbh ohjioaotbopghbh, nocKOJiBKy cjibhhbg hojioblix HAep 


5 BoTaHHHecKHH wypHaji, Ne 4, 1982 r. 
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nponcxoflHT jjo Havana MHT03a aApa 3nroTBi h nepBnaHoro aApa 9HAOcnepMa (Te- 
pacHMOBa-HaBamHHa, 1958; Gerasimova-Navashina, 1960). OS'beAHHemie hojiobbix 
HAep b HHn;eKJieTKe ocymecTBJiaeTca MeAJiemiee, ae m b n;eHTpajiBHOH KjieTKe. B to 
BpeMH KorAa Ha HApe HHn;eKJieTKH em;e «chaht» cnepMHH, bo btophhhom hap© u;eH- 
TpaJIBHOH KJieTKH B 30He paCTBOpeHHH CHepMHH y>K6 BLIAeJIHJIOCb HAPBIHIKO 
(pnc. 1, 4). IlepBHHHoe hapo 3HAOcnepMa 3HaanTejiBHO paHbme 3nroTH npncTynaeT 
k AeJiemiio, o6pa3ya b AaJibHenmeM MHoroKjieToaHBin 3HAOcnepM (pnc. 1, 5). 3h~ 
roTa chjibho BupacTaeT b A-anny, BAaBaacB rjiySoKO b pa3BHBaioin;HHca BHAOcnepM, 
h npnoSpeTaeT SyjiaBOBHAHyio $opMy. Hapo 3nroTLi AOJiroe BpeMa npeSbiBaeT b co- 
CToaHHH noKoa h CMenjaeTca b ee anHKaJiBHHH rycTonjia3MemiBiH KOHen; (pnc. 2 r 
7—9 ; pnc. 4, 1 — cm. BKjienKy). 

3HAocnepMoreHe3 

CorjiacHO HamnM HaSjiioAOHHHM, y S. rexii pa3BHrae 3HAOcnepMa hpohcxoaht 
no n;ejiJiK)JiapHOMy rany, Kan h y APyrnx npeACTaBHTejien ceM. Gesneriaceae. Ilep- 
BHHHaa KJieTKa 3HAOcnepMa A^JinTca nonepeaHon neperopoAKon, o6pa3ya A®e He- 
3HaanTejiBHO pa3JiHaaioin;HecH no BejiHHHHe kjigtkh (pnc. 2, 2, 2 ). MeHtmaa xajia- 
3ajitHaa KJieTKa CTaHOBHTca raycTopnajiBHOH, n Jinmb b oTAejibHbix cjiyaaax ee 
aApo 6e3 n;HT0KHHe3a npeTepneBaeT em;e oaho Revenue (pnc. 2, 5, 9). Bojibmaa 
MHKponnJiapHaa KJieTKa 3HaaHTejibH0 yBejinanBaeTca b pa3Mepax n, npoAOJibiio 
Aeaacb, o6pa3yeT A®e BbiTaHyTbie KJieTKH, KOTopbie chhxpohho AejiaTca nonepeaHon 
neperopoAKon (nepneHAHKyjiapHO ocn 3apoAbimeBoro MemKa), o6pa3yiOT b CTopoHy 
MHKponnJie raycTopnaJibHbie KJieTKH, a k ijeHTpy 3apoAbimeBoro MemKa —bhao^ 
cnepMaJibHbie. IIocaeAHHe CHaaaaa AejiaTca tojibko nonepeaHbiMH neperopoAKaMH y 
ho 3th AeJianna He hocht CHHxpoHHoro xapaKTepa (pnc. 2, 9 ). Ilpn AaJibHenmeM pa3- 
pacTaHHH aHAOcnepMa AeJiemie KJieTOK h o6pa30BaHne neperopoAOK HAyr KaK b no- 
nepeaHOM, Tan h b hpoaojibhom HanpaBJieHnax (pnc. 2, 10 ). MnKponHJiapHbm ray- 
CTopnn npeACTaBJieH AByMa oahoha6Phbimh KJieTKaMH c 3aMeTH0 yBejinaeHHHMH pa3- 
MepaMH h xopomo Bbipa^KemiOH xpoMaTH3an;HeH aAep no cpaBHeHHio c aApaMH Kjie- 
tok aHAOcnepMa (pnc. 2, 5, 6 ). IIo3AHee aApa KJieTOK MHKponnJiapHoro raycTopna 
npnoSpeTaiOT HenpaBHJibHyio <$opMy h hpohcxoaht yBejmaeHne pa3MepoB HAPBimeK 
(pnc. 2, 7 — 9 ). K 3TOMy BpeMeHH 3aMeTHbie H3MeHeHna HaSjiioAaiOTCH h b KJieTKe xa- 
jia3ajibHoro raycTopna (pnc. 2, 7 ) — oaeHb HeSojibmon, name oahohaophoh bbith- 
HyTon KJieTKH, c>KaTOH CBepxy KJieTKaMH aHAOcnepMa, CHH3y — aHTnnoAaMH y 
a c 6okob OKpya^eHHOH AereHepnpyiomHMH KJieTKaMH Hyn;ejiJiyca. I^HTonjia3Ma 
xajia3ajibHoro raycTopna rycTaa, tcmho oKpameHHaa; hapo ee HMeeT OBajiBHyio 
<f>opMy, c oahhm aAPbimKOM. Tojibko oahh pa3 mh HaSjiioAaJiH pa3pacTaHne 2-aAep- 
hoh KJieTKH xajia3ajibHOro raycTopna 3a caeT pa3pymeHna aHTnnoA h kjictok mne- 
ryMeHTajibHoro TaneTyMa, h BCJieACTBne 3Toro KJieTKa raycTopna rpaHnanJia He- 
nocpeACTBeHHO c annAepMOH ceManoaKH (pnc. 2, 9 ). RjieTKa xaJia3ajibHoro raycTO- 
pna pa3pymaeTca HaMHoro paHbme kjictok MHKponnJiapHoro raycTopna, kotopho 
nojiyaaiOT AaJibHenmee pa3BHTne, yBejinanBaacb b pa3Mepax, pa3pymaa 6jiH3Jie- 
jKanpie KJieTKH HHTeryMeHTa. CpeAH APyrnx kjictok ohh BbiAejiaiOTca CBoen 6ojieo 
ryCTOH n;HTOnjia3MOH, KpynHbIMH CHJIBHO Xp0MaTH30BaHHBIMH aApaMH, HMeiOIAHMH 
HenpaBHJibHyio $opMy (pnc. 2, 8 ). K 3TOMy BpeMeHH chjibho cya^aeTca nepemeeK y 
CBa3biBaioin;HH KJieTKH raycTopna c KJieTKaMH aHAOcnepMa, b pe3yjibTaTe paAnajib- 
Horo pa3pacTamiH kjictok HHTeryMeHTajibHoro TaneTyMa (pnc. 2, 8 — 10 ). C pa3BH- 
TneM MonjHoro aHAOcnepMa mhkpohhjihphbih raycTopnn, no-BHAHMOMy, yTpaanBaer 
^yHKniHio npoBOAHHKa nHTaTejiBHbix Bem;ecTB H3 TKaHen HHTeryMeHTa. 

HaanHaa c 3htothoh CTaAHH pa3BHTna, 3apoABim aKTHBHO BHeApaeTca b TKaHK 
aHAOcnepMa. B npoaMSpnoHajiBHOH CTaAHH hpohcxoaht jih3hc kjictok aHAOcnepMa,, 
npHJieraioin;Hx k npo3M6pno, a Ha ho3Ahhx BTanax pa3BHTna 3apoABima btot npo- 
n;ecc CTaHOBHTca 6ojiee aKTHBHHM, h ko BpeMeHH co3peBaHna ceMeHH BHAOcnepM 
noa™ nojiHOCTBio norjiomaeTCH 3apoABimeM. 

3M6pnoreHe3 

3nroTa S. rexii chjibho BbiTHHyTa b AJinny, aApo ee CMenjeHO BaKyojibio b ann- 
KajibHBiH KOHen; KJieTKH, 3anojiHeHHbiH n;HTonjia3MOH. 3nroTa HMeeT aeTKO BBipaa^eH- 
Hyio nojiapHOCTB, AeJiHTCH nonepeaHon neperopoAKon h o6pa3yeT A®e HepaBHBie* 
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KJieTKn: MeHbmyio — annKajiBHyio h Sojibinyio — 6a3aJibHyio. AnnKajibHaa KJieTKa 
jjaeT Haaajio BceMy 3apoAbimy, a H3 6a3ajibHOH nyTeM nocjieAyioin;Hx ji;ejieHHH o6pa- 
^yiOTca cycneH3op h KJieTKH KopHeBoro anenca 3apoAbima. IlepBoe A^Jiemie ann- 
KajibHOH KJieTKH hpohcxoaht nyTeM o6pa30BamiH npo^ojibHOH neperopoAKn; bo 3- 
HHKaiOT ,n;Be paBHbie kjigtkh (pnc. 3, 2 ). Kansan KJieTKa nepBOH npoaMSpnoHajib- 
hoh reHepan;HH BCKope AeJinTca neperopoAKon, opneHTHpoBaHHon nepneHAHKy- 
jmpHO k neperopoAKe nepBoro AeJieHna annKajibHOH kjigtkh, Tan B03HHKaeT 4-KJie- 
^oaHLiH npo3M6pno b BHAe KBaApaHTOB (pnc. 3, 3 ). HApa KBaApaHTOB hgckojibko 
•OTT ecHeHbi BaKyojiHMH b hx annKajibHbie kohabi. IIocJieAyioin;He nonepeaHbie Rene- 
hhh b KBaApaHTax npHBOAHT k o6pa30BaHHio HepaBHbix KJieTOK (pnc. 3, 4 — 6 ). 9th 
.A eJieHHH He hbjihiotch chhxpohhbimh. 06pa3yeTca 8-KJieToaHLiH npoaMSpno b bha© 
OKTaHTOB, COCTOHEAHH H3 A®yX HpyCOB. BepXHHH HpyC HpeACTaBJieH 6oJiee MeJIKHMH 
KjieTKaMH no cpaBHemiio c hh^khhm apycoM npoaMSpno. 

Ka^KAan KJieTKa OKTaHTOB npoaMSpno nepmuimiajibHO a6Jihtch Ha BHemmoio h 
BHyTpeHHioio KJieTKH (pnc. 3, 7 — 10 ). BHemmie kjigtkh npeACTaBJiaioT co6oh hhh- 
HHajiH 3M6pnoAepMbi. CHaaaJia ohh B03HHKai0T H3 kjigtok Hnamero apyca. IIoaBJie- 
Hne KJieTOK 3M6pnoAepMbi xapaKTepn3yeT nepexoA ot npeA3apoAbimeBOH $a3bi pa3- 
BHTna k 3apoAbimeBOH (Hkobjicb, 1972, 1981). CycneH3op Ha 3toh CTaAHH npeA- 
cTaBJieH aeTbipbMa KjieTKaMH (pnc. 3, 10 ). CaMaa BepxHaa H3 hex, o6pa30BaHHaa 

npOH3BOAHOH 6a3aJIbHOH KJieTKH, HBJiaeTCH THHO(|)H3apHOH KJieTKOH, H3 KOTOpOH 
no3AHee o6pa3yiOTca kjigtkh, KopHeBoro aneKca. G BHAejieHneM 3 M 6 pnoAepMbi 3a- 
poAbima pa3JiHHHe b pa3Mepax kjigtok BepxHero h Hnaoiero apycoB coxpaHaeTca 
{pnc. 3, 11 , 12 ): kjigtkh mmoiero apyca 3HawrejibH0 KpynHee kjigtok BepxHero. 
j^ejiemie kjigtok HH>KHero apyca hpohcxoaht nyTeM o6pa30BaHna hpoaojibhhx 
neperopoAOK c otacjichhgm KHapy>KH HHHHiHajieH nepHSjieMbi, a BOBHyTpb — mie- 
poMbi (pnc. 3, 12 , 13 ). 3aTeM HHHijHajibHbie kjigtkh nepnSjieMbi h njiepoMbi HaamiaioT 
.AejiHTbca nonepeaHbiMH neperopoAKaMH (pnc. 3, 14 ), b to BpeMa KaK bo BHyTpeH- 
hhx KJieTKax BepxHero apyca He hpohcxoaht hh AeJieHHH, hh 3aMeTHoro pocTa 
{pnc. 3, 12 — 16 ). 

IIohth oAHOBpeMeHHO c AeJiannaMH b HHHHiHajiax nepnSjieMH h njiepoMbi mh 
naSjiioAaeM AeJieHne b rnno(|)H3apHOH KJieTKe (pnc. 3, 15 — 19 ; pnc. 4, 3 , 4 ), 3aKJia- 
jjbiBaiOTCH HHHipiajiH KopHeBoro aneaca, KOTopue b AaJibHeHmeM CBoeM pa3BHTHH 
npeTepneBaiOT eme OAHO-ABa npoAOJibHbix Reneim a (pnc. 3, 20 — 22 ). 

BHyTpemme kjictkh BepxHero apyca, BbiAejiaioiAHeca cbohmh HeSojibmHMH pa3- 
MepaMH H HH3K0H MHTOTHHeCKOH aKTHBHOCTblO, OTTeCHaiOTCa paCTyBAHMH H A^JIH- 
iAHMHca KjieTKaMH nepHSjieMbi b Bepxmoio n;eHTpajibHyio 30Hy 3apoAbima, o6pa3ya 
HCMHoroHHCJieHHHe HHHHiHajiH 3HH(|)H3apHoro aneKca (pnc. 3, 17 — 22 ). 

IlocJie An$$epeHAHai];HH aMSpnoAepMbi, nepnSjieMbi h njiepoMbi B03HHKaeT rn- 
no(|)H3HC KaK KopHepoAHHH jioKyc. KaKOB reHe3HC 3 toh CTpyKTypu? H3 <f)opMyjibi 
B. Soueges (1939) 

cb = iec co + s 

OaeBHAHO, HTO np0H3B0AHbIMH 6a3aJIbHOH KJieTKH cb MOryT CTaTb HHHHiHajiH 
KJieTOK n;eHTpajibHoro AHJiHHApa KopHa iec (tohkh pocTa KopHa), HHHHiHajiH 
KopHeBoro aexJiHKa co h kjigtkh cycneH3opa s. CycneH3op aBJiaeTca BpeMeH- 
<hoh cnen;HajiH3HpoBaHHOH cTpyKTypon h KaK TaKOBOH He npnHHMaeT yaacTna b $op- 
MnpoBaHHH 3apoAbima. Bojiee 3HaanTejibHbiM ajieMeHTOM cjieAyeT canTaTb hhh- 
HiHajibHbie KJieTKH iec, AaiomHe Haaajio KopHeBbiM CTpyKTypaM. CoScTBemio ohh 
M HBJiaiOTCa rHH0(|)H3HC0M B HpOTHBOHOJIOHUIOCTb 3HH(|)H3HCy, H3 KOTOporO $op- 
MnpyeTca Toaaa pocTa no6era. IIpoaMSpHOHajibHaa CTaAna KOHaaeTca TorAa, KorAa 
b rjioSyjiapHOM Tejie 3apoAbima aerao BbiaBaTca Bee ocHOBHbie rncToreHHbie hhh- 
uiHajibHbie CTpyKTypbi, H3 kotophx 6yAyT (JopMnpoBaTbca ajieMeHTbi TyHHKH h Kop- 
iiyca 3pejioro 3apoAbin^a, a Tanase ann- h thho(|)H3hc. C noHBJieHneM jihh30bhahoh 
rnno(|)H3apHOH KJieTKH 3aBepmaeTCa npoaMSpnoHaJibHaa CTaAna b OHToreHe3e 3a- 
poAHma. OAHOBpeMeHHO c 3thm 3aBepmaeTca (JopMHpoBaHne eAHHoro annAepMajib- 
Horo noapoBa (TyHHKn) no Been noBepxHOCTH npoaMSpno, TaK KaK oAHa H3 A®yx 
'CeCTpHHCKHX KJieTOK, Hp0H3B0AHbIX 6a3aJIbHOH cb, a HMeHHO JIHH30BHAHaa, CTaHO- 
BHTca HHHHiHajibHOH KJieTKOH aneKca 3apoAbimeBoro KopHa, a BTopaa npnMHKaeT 
k KJieTKaM 3M6pnoAepMbi. BcjieA 3a 3 thm hact AaJibHeHmaa Mop^ojiornaecKaa h 
^ yHKHiHOHajibHaa An$$apaHn;HpoBKa, B03HHKai0T HOBbie oaarn MepncTeMaraaecKOH 
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aKTHBHOCTH b anHKajibHOH h 6a3ajiLHOH 30Hax 3apoji;bima, nponcxoAHT nepexo.ii; ot 
paftnajibHOH k SnJiaTepajibHon CHMMeTpnn. Oahhm h 3 npn3HaKOB HaaaBmenca Mop- 
$o(|)H3HOjiorHHecKOH nepecTponiui MOH^eT cjiy^KHTb noHBJieHne AByx npHMopftnajib- 
hhx ceMHAOJibHbix SyropnoB y flByAOJibHbix n o^Horo y oftHOftOJibHbix. Bbiftejiemie 
ceMHAOJien 3apoflbiina S. rexii nponcxoflHT 3 a caeT pocTa h Aeaemm kjigtok nepa- 
SjieMbi HHJKHero apyca h 3M6pno,n;epMbi oftHOBpeMeHHO BepxHero n Hnamero apycoB 
3apoAbima (pnc. 3, 20—22). 

3pejibin 3apo,a;bim S. rexii HMeeT yAJiHHeHHbra mnoKOTHJib h oftimaKOBbie, xo- 
pomo pa3BHTbie ceMaflOJin. I^eHTpajibHbm npoKaMSnajibHbm th>k aeTKO Bbipa>KeH nan 
b rHHOKOTHJie, Tan h b ceMaftOjiax (pnc. 3, 26 — 28). BepxHaa ijeHTpajibHaa 30Ha 3a- 
poAbima (annKOTHJib), jie>Kain;aa Meatfly ceMaftOJiaMn Ha.ii; npoKaMSnaJibHbiM th>kom, 
npeACTaBJieHa HeSojibinnM oaaroM MepncTeMaTHaecKnx kjigtok, Mop^oaornaecKH 
He o$opMJiHeTCH b noaeany CTeSjia (pnc. 3, 23). KopHeBon anenc 3apo,n;bima Tana^e 
cJia6o ftn^epempipoBaH, npeACTaBJieH HecKOJibKHMH KJieTKaMH (pnc. 3, 24). 


Oficya^eime pe3yjibTaT0B 

IIojiyaeHHbie gamine no3BOJiaiOT BbiHBHTb HenoTopbie ocoSghhocth 3M6pno- 
HajibHoro pa3BHTHH S. rexii. J^jih npeflCTaBHTejien ceM. Gesneriaceae xapaKTepHa 
aHaTponHaa, TeHynHyijejiJiaTHaa, o^HonoKpoBHaa ceManoana (Davis, 1966). Ha 
ocHOBe TeHynHyn;eajiaTHOH ceManoaKn ocymecTBJiaeTca MeracnoporeHe3. K mo- 
MeHTy o6pa30BaHna 3apo,n;bimeBoro Menina ot HyijejiJiyca Kan TanoBoro ocTaiOTca 
jinmb Ae3HHTerpnpoBaHHbie kjigtkh. IIoaTOMy b .najibHenmeM pa3BHTHH 3M6pnoHajib- 
hhx CTpyKTyp 3HaanTejibHaa pojib npnHa,n;jieauiT HHTeryMeHTajibHOMy TaneTyMy, 
HenocpeACTBeHHO npnjieraionjeMy k 3apoftbiineBOMy Mernny. TaneTyM cayauiT He 
TOJibKO 3am;HT0H, ho h oSecneanBaeT nocTynjieHne nnTaTejibHbix BenjecTB b 3apoftbi- 
meBHH MemoK, a nocae onjioAOTBopemia — h b aH^ocnepM, 0 aeM CBHfteTejibCTByeT 
Hajinane 3HAOcnepMajibHbix raycTopneB. Harnn gamine 0 (JopMnpoBaHHH 3apoAbi- 
meBoro Memna h npoijecce onjioftOTBopeHna y S. rexii coraacyiOTca c onncaHnaMH, 
CAejiaHHbiMH L. Glisic (1928, 1934) no po^aM Haberlea h Roettlera, G. Arekal 
(1961) — no poji;y Klugia, R. Adatia c coaBTopaMH (1971) — no po^y Platystemma. 
OftHaKO b OTHomeHHH aHTnnoA cjieji;yeT yna3aTb, aTO b OTjinane ot ftpyrnx recHepne- 
bhx y Steptocarpus rexii ohh ftojiroe BpeMa coxpaHaiOTca b xaJia3aJibHon aacra 3a- 
poftbimeBoro Memna, nx Moaoio BHfteTb ji;aa<e npn HaJinann kjigtok aH^ocnepMa. 
IIo cnocoSy pa3BHTna aH^ocnepMa S. rexiine aBJiaeTca HCKJiioaeHHeM b ceM. Gesneria¬ 
ceae. Ha HaaajibHbix 3Tanax o6pa30BaHna aH^ocnepMa y 3Toro Bn^a o6Hapy>KeHa 
Ta me nocaeftOBaTejibHOCTb b aepe^OBaHnn HanpaBJiemm flejieHnn (nepBoe ftejieHne 
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nonepemioe, BTopoe — BepTHKajibHoe) c nocjieftyiOHpiM 3ajio^KeHneM HHHnjHajieH 
xajia3aJibHoro h MHKpoHHJiJiapHoro raycTopneB; 3to coBnaftaeT c ftamibiMH, nojiy- 
qeHHHMH no BH^aM Corytoloma cyclophyllum (Laurent, 1923), Haberlea rhodopensis , 
no pofty Roettlejra (Glisic, 1928, 1934), no bhaum Chirita lavandulacea, Alloplectus 
sanguineus (Crete, 1949, 1955b), Klugia notoniana (Arekal, 1961), Epithema carno- 
sum (Padmanabhan, 1966), Platystemma violoides (Adatia et al., 1971). B ceM. 
Gesneriaceae B03M0?KHa n flpyraa HanpaBJieHHOCTb flejieHnn Ha HaaaJibHbix 3Tanax 
(JopMHpoBaHHe 3H,n;ocnepMa, hto OTMeaaJiocb ajih Klugia zeylanica (Schnarf, 1921), 
Ramondia nathaliae n R. serbicq (Glisic, 1924, h;ht. no: Crete, 1951), Kor.ua CTeHKn 
npn nepBOM n btopom ftejieHHax 3H,n;ocnepMa B03HHKai0T b nonepenHOM HanpaBJie- 
hhh n o6pa3yioT jiHHeHHHH pa# KJieTOK, Kpamme H3 KOToptix flaiOT Haaajio xajia- 
3aJibHOMy n MHKponnjmpHOMy raycTopnaM, a cpeflHaa — nepBon KJieTKe 3 hao- 
cnepMa. Mhkpohhjihphbih raycTopnn y Streptocarpus rexii , nan y SojitninHCTBa 
BHrae nepenncjieHHLix poflOB ceM. Gesneriaceae , o6pa30BaH AsyMH oflHOHflepHHMH 
KJieTKaMH n nojiynaeT cxo^Hoe pa3BHTne. S. rexii OTJinaaeTCH ot apyrax npeftCTaBH- 
Tejien ceMencTBa cJiaSon CTeneHbio pa3BHTna xajia3ajibHoro raycTopna: oh npefl- 
CTaBJiefi HeSojibmon oflHOHAepHon KJieTKon, KOTopaa Jinmb b eAHHHHHbix cjiyaaax 
^ejiHTCH 6e3 n;HT0KHHe3a n He3HannTejibH0 pa3pacTaeTca 3a cneT pa3pymeHHH 6jih3- 
jie>Kain;Hx KJieTOK. RjieTKa xajia3ajibHoro raycTopnn oaeHb He,a;ojiroBenHa. Bhojih© 
bo3mo>kho, uto Ha CTa^HH «mecTH KJieTOK b 3H,o;ocnepMe» y rnSpn^a po.ua Streptocar¬ 
pus KJieTKa xajia3ajibHoro raycTopna flereHepnpoBajia h P. Crete (1951) He CMor ee 

HaSjiioAaTb. 

Pa3BHTne 3 apoftbima S. rexii npoxo^HT no Onagrad-rany (Johansen, 1950), hto 
xapaKTepHO n ftjia Chirita lavandulacea (Crete, 1949), Klugia notoniana (Arekal, 
1961) n Platystemma violoides (Adatia et al, 1971). Ha CTajum OKTaHTOB b npoaMSpno 
S. treptocarpus rexii mbi He HaSjuoflaJin HapyrneHnn b o6pa30BaHnn 3M6pnoAepMbi. 
OTAejieHne KJieTOK 3M6pnoAepMbi y 3apo,n;binia He hocht CHHxpoHHoro xapaKTepa, 
uto mbi paHee OTMeaaJin h ajih 3apoAbima Arabidopsis thaliana H3 ceM. Cruciferae 
(HnoBJieB, AjiHMOBa, 1976). KpoMe Toro, o6pa30BaHne neperopo^OK b BepxHnx h 
HH>KHHX KJieTKaX OKTaHTOB npOHCXO^HT HepHKJIHHaJIbHO, HTO npOTHBOpeUHT AaHHbIM 
Crete (1955a), nojiyaeHHHM hm npn H3yaeHim 3apo,m>inia rnSpn^a po.ua Streptocar¬ 
pus. Crete Ha6jno,n;aji «aHTHKJiHHaJibHbie, ropn30HTaJibHbie neperopo^KH b BepxHnx 
KJieTKax OKTaHTOB 3apo,n;biHia» h npnmeji k 3aKJnoaeHHio, hto 3M6pHO,n;epMa flH^e- 
peHitnpyeTCH Ha 6ojiee no3,n;HHX CTa^nax. Bo3mo>kho, yKa3aHHbie HapymeHHH bli- 
3BaHH rH6pHAH3an;HeH. 

n P H $opMHpoBaHHH 3apoji;biHia S . rexii mbi Ha6jiio,n;ajiH pa3Hyio aojiio ynacTna 
KJieTOK BepxHero h Hnamero apycoB 3apo,n;bima b 3aKJiaftKe ero TKaHen h opraHOB. 
B o6pa30BaHHH njiepoMbi h nepnSjieMbi 3apo,n;biHia yaacTByiOT tojibko BHyTpeHHne 
KJieTKH HH>KHero apyca 3apo,m>iHia. BHyTpeHHne KJieTKH BepxHero apyca o6pa3yioT 
tojibko HeMHoroHHCJieHHbie HHHn;HajiH 3HH(|)H3Hca. BbmejieHne ceMaflOJien nponcxo- 
;o;ht 3a caeT pocTa h flejiemm KJieTOK nepnSjieMbi, o6pa30BaBmeHca BmiameM apyce, 
h 3M6pnoAepMbi o6ohx apycoB 3apo,n;binia. 

3pejibm 3apoABim S. rexii HMeeT £Be o^HHaKOBO pa3BHTbie ceMa^ojin h Mommafi 
ranoKOTHJib. TouKa pocTa annKOTHJia Mop^ojiornaecKH He o$opMJieHa, hto corjia- 
cyeTca c Ha6jiio,n;eHHHMH Hielscher (1883), ho b OTJinane ot 3Toro aBTopa, OTpnijaio- 
Hjero HaJinane nepBHHHoro Kopenraa b 3apo,n;bime S . polyanthus , HaM yuajiocb ycTa- 
hobhtb Hajinane HHHijHajibHbix KJieTOK KopHeBoro aneaca. J. Viemont, M. Astie 
(1974) h Viemont (1976) HaSjuoftajiH bbixoa nepBHHHoro Kopemaa npn npopacTaHHH 
ceMaH S. rexii , xoth BCKope KopemoK OTMnpaji. 

ripnliocHM rjiySonyio Gjiaro^apHOCTB H. A. JKhhkhhoh h H. H. AjieKceeBOH 3a 
noMom;b npn npoBe^eHnn 3toh paSora. 
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P. n. HJejiKyHOBa 

30HAJIBHOE PACIIPEflEJIEHHE KOPMOBOH OHTOMACCLI 

HA TAHMblPE 

R. P. SHGHELKUNOVA. ZONAL DISTRIBUTION OF FODDER PHYTOMASS IN TAIMYR 

PENINSULA 

Ha ocHOBaHHH MaccoBoro reo6oTaHHuecKoro MaTepnajia (no flaHHHM npoeKTHBHoro yueTa H 
yKocoB) onpe^ejieHH 3anacBi kopmoboh $HTOMaccBi no 6oTaHHKo-reorpa$HuecKHM 30HaM h no,n;- 
3onaM: b nojinpHHx nycTHHHX ohh cocTaBJimoT 1.1 n;/ra, b apKTHuecKnx TyH^pax — 2.7, ceBep- 
HBIX, epeflHHX H I05KHHX Cy6apKTHHeCKHX TyH^paX — COOTBeTCTBeHHO 4.1, 5.0 h 6.6, KpanHece- 
BepHHx pe^KocTOHHLix jmcTBeHHHUHLix Jiecax — 9.6, ceBepoTaejKHHx jiecax — 10.1 n;/ra (bo 3- 
flynmo-cyxoro Beca). BbiHBJieHH oco6eHHOCTH hx H3MeHeHHH b 30Hajii>HOM Mepn^HOHajiBHOM H 
BepTHKajiBHOM HanpaBJieHHHx. YcTaHOBJieHO, hto MaKCHMajiBHBie 3anacBi $HTOMaccBi TpaB h hb 
C 03,n;ai0TCH b iojkhhx cy6apKTHuecKHX TyH^pax, a KycTHCTBix jramaHHHKOB h KycTapHHKOBBix 
6epe3 — b ceBepoTaeJKHBix jiecax. Ha ocHOBaHHH CoTaHHKo-reorpa^HuecKHx 3aKOHOMepHocTeH 
pacnpocTpaHeHHH kopmoboh $HTOMaccBi ^aiOTCH peKOMeH,n;ai];HH no xo3HHCTBeHHOMy HcnojiB30Ba- 
hhk) oJieHBHx nacT6Hm;. 

IIpoSjieMa panjHOHajiBHoro Hcnojib30BaHHH ojighlhx nacTSnin; h hx oxpaHH mo- 
meT 6litb pemeHa Jinmb Ha ocHOBe yneTa ecTecTBemiLix kopmoblix pecypcoB. flo 
nocjieAHero BpeMemi 3anacH kopmoboh $HTOMaccLi Ha TanMLipe 6lijih H3yneHH cjia6o 
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Phc. 1. CxeMa reo6oTaHHHecKoro panoHHpoBaHHH pacTHTejitHoro nonpoBa Tarabipa. 

1 — 30Ha noJinpHbix nycTbinb; 2 — ropHbie nojinpHbie nycTbmn h oSeAHeHHbie ropHbie apKTnqecKne TyHnpbi rop 
BbippaHra. TyHApoBan 30Ha: 3 — noff30Ha apKTHAecKHx TyHAp; 4 — noA30Ha ceBepHbix cySapKTHHecKHx TyHAp; 
5 — noA30Ha cpeflHHx cy6apKTHHecKHx TyHAp; 6 — no«30Ha iokhbix cySapKTHAecKHx TyHAp. TaeatHaa 30Ha; 
7 — n0A30Ha KpafiHeceBepHbIX peAKOCTOfiHbIX AHCTBeHHHHHbIX JieCOB; 8 — n0A30Ha CeBepOTae>KHbIX JIHCTBeHHHH- 
ubix jiecoB; 9 — none ropHbix TyHAp rop IlyTopaHa, none ropHbix jiecoB h peAKOJiecufi, 10 — rpamnja noA30H, 
noncoB; 11 — oKpyTKHan aAMHHHCTpaTHBHan rpaHHija. Bepmunaji^nue npuMue BbiAenaioT 3TajioHHbie ynacTKH. 


h HeAocTaTOHHo (IHyMHJiOBa, 1931; JJeftOB, 1933; AjieKcaHftpoBa, 1937; BnHorpa- 
r OBa, 1937; CaMSyn, 1937; CaBneHKo, 1974; mejinyHOBa, 1976). Bo3pocnme 3a- 
npocH Hapo^Horo xo3HHCTBa noTpeSoBajin 6ojiee tohhoto h ftocTOBepHoro onpe,n;e- 
jieHHH KopMOBon $HTOMaccH, H3yneHHH ocoSeHHocTen ee 30HajiLHoro pacnpe,n;ejie- 

HHH. 

B u;ejiHx onpeftejieHHH 3anacoB kopmob Ha ojieHbnx nacTSnmax b TanMLipcKOM 
aBTOHOMHOM OKpyre HaMH HcnojiL30BaHH cjieflyioiipie MaTepnajiLi reoSoTaHnnec- 
Koro HccJieAOBBHHH, nojiy^eHHHe ,o;jih 3eMJieycTpoHCTBa, b opraHH3an;HH h npoBe- 
AeHHH KOTopbix aBTop npHHHMaJi HenocpeflCTBemioe yHacrae: 

1. reoSoTaHHHecKaa napTa M. 1 : 100 000 TeppHTopnn onpyra c AaHHLiMH 
npoeKTHBHoro yneTa. HcnojiL30BaHLi TaKcaijHOHHHe $opMyjiH reoSoTaHHHecKHx 
KOHxypoB (5120) 3toh KapTH, OTpajKaionpie cooTHomeHne pacTHTejiLHLix rpymm- 
poBOK h nx KOJiHHecTBeHHLie H0Ka3aTejiH, Ba^KHLie ajih nacT6nni;HOH xapaKTepn- 
cthkh (npoeKTHBHoe noKpHTHe h rycTOTa KycracTLix jmmaHHHKOB, ncraHHoe no- 
KptlTHe HBaMH, epHHKaMH, TpaBHHHCTLIMH paCTeHHHMH). 

2. KapTa pacTHTejiLHocra h kopmoblix 3anacoB TaiiMLipcKoro aBTpHOMHoro 
OKpyra M. 1 : 500 000, Ha ocHOBaHHH KOTopon HaMH npoH3Be,n;eHo reoSoTaHnne- 
CRoe panoHHpoBamie pacraTejiLHoro nonpoBa TanMLipa (pnc. 1). 

3. Ykocbi (okojio 2000), coSpaHHLie npn MapmpyTHOM Ha3eMH0M o6cjie,a;oBa- 
hhh bo Bcex noA30Hax h pacTHTejiLHLix rpynnnpoBKax, BomeflHiHx b KJiaccH<|)HKa- 
h;hk). 

4. Pa3pa6oTaHHHe HaMH no jjaHHHM ynocoB TaSjiHHjLi 3anacoB kopmob ajih oc- 
hobhhx SoTaHHnecKHX rpynn pacTemm (ocokh, 3JiaKH, nymnniH, pa3HOTpaBbe,. 
6o6oBLie, hbli, 6epe3H, jmmaHHHKH) AH^epemjHpoBaHHo ajih TyH,n;p, KycTapHH- 
rob, peflKOJiecHH, JiecoB, jiyroB, 6ojiot. Ilpn cocTaBJieHHH TaSjiHH; no 3anacaM 
jiHHiaHHHKOB HcnojiL30BajiH MeTOftH BHHHCJieHHH CTaH^apTHLix 3anacoB B. H. Ah^- 
peeBa (1971). 

5. CocTaBjieHHaa HaMH KJiaccH^HKaipiH pacTHTe jilhlix rpynnnpoBOK, nocjiy- 
HCHBHiaH OCHOBOH HpH naCT6HHi;HO-reo6oTaHHHeCKOM KapTHpOBaHHH. 

Ha KapTe pacTHTejiLHocra h kopmoblix 3anacoB TanMLipcKoro aBTOHOMHoro 
OKpyra 6 lijih HaMeneHLi Tpn 3TajioHa, TaK KaK BBHfty oShihphocth TeppnTopnH 
(85.4 mjih. ra) nepecneTLi kopmob bo Bcex KOHTypax, noKa3aHHLix Ha KapTe, 
6 lijih 6li BecLMa Tpy^oeMKH. KajKflLin 3TajioH npeftCTaBJiaeT co6oh nojiocy nrapn- 
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hoh b 70 km, nepecenaiomyio Bee noA 30 HLi h noaca, ot no6epeaa>a CeBepHoro JleAo- 
BHToro oneaHa ro iohoioh a^MHHHCTpaTHBHOH rpaHHn;Li onpyra b ero 3anaAH0H, 
n;eHTpa«JibHOH h boctohhoh aacTax. OSnjaa npoTH>KemiocTb aTaaoHOB 2500 km, 
nJiom;a,n;i> 17.5 mjih. ra, hjih 21.4% ot TeppHTopnn OKpyra (pnc. 1). 

MeTO^HKa yaeTa kopmoblix pecypcoB Ha o6hihphhx TeppHTopnax Apkthkh h 
C ySapKTHKH ocHOBaHa Ha a3poBH3yajiLHOM h Ha3eMHOM HCcaeftOBaHnax (Ah^- 
peeB, 1971). BaaoibiM npHHijHnoM hphhhtoh hbmh mgtoahkh onpe,n;eneHHH 3anaca 
Ha,n;3eMHOH $HTOMaccbi aBJiaeTca ero yaeT b kbjk^om OTRejihuoM KOHType. Ilpn B3H- 
thh yKocoB (He MeHee ceMHKpaTHOH hobtophocth) onpe^enanH BLicoTy h noKpLirae 
pacTeHHH. TpaBHHHCTyio pacTiiTejibHOCTb cpe3ajin Ha ypoBHe noBepxHOCTH cy6- 
CTpaTa c naomaftKH 0.5 m 2 ; Ana KycTapHHKOBLix hb h 6epe3 yanTHBaan tojilko 
jincTBy, KOTopaa OTay>K,n;anacb ot BeTBen Ha njioH^a^Ke b 1 m 2 . PacTeHna, He npeA- 
cTaBJiaion^He kopmoboh ijeHHocTH (KycTapHHKOBaa ojitxa, KycTapHHHKH, 3ejieHLie 
MXH H AP-)> BO BHHMaHHe He HpHHHMaJIHCL. IIpH OHpefleJieHHH 3anaCOB KyCTHCTLIX 
jinnianHHKOB yaHTLiBajin jihhil >KHByio aacTb no,n;ei];HH, k kotopoh othochjih Bepx- 
HioK) 6ojiee CBeTjiyio aacTb; hh^khioio, 6oaee TeMHyio, jiejKamyio mince 30 hli pocTa, 
CHHTajin MepTBoa (Cajia3KHH, 1937). rpaHHii;y Me^y jkhbhm h MepTBHM 0Tpe3- 
KaMH npoBO^njiH no jihhhh Sokoboto OTBeTBJieHna noAen;Ha, Ha CTLiKe CBeraoro 
h TeMHoro ijBeTOB. ^jia onpeAeaemiH kopmoboh $HTOMaccbi HcnojiL30Bajin AaHHbie 
yKOCOB, B3HTLIX B OCHOBHLIX KOpMOBLIX rpyHHaX paCTeHHH (KyCTapHHKOBLie HBbI, 
KycTapHHKOBLie 6epe3Li, ocokh, nymni^H, 3JiaKH, pa3HOTpaBLe, SoSoBLie 1 ). Htotom 
o6pa6oTKH aBHJincb CTaH,n;apTHLie Ta6jinn;Li no BajiOBHM 3anacaM kopmob, b koto- 
pnx Aaa y^oScTBa H0JiL30BaHna npn ^ajibHenninx BbiaHcneHnax 3anacLi nepe- 
caHTaHLi Ha 100%-e hcthhhog noKpLirae (b Kr/ra, b B03AyiHHo-cyxoM coctohhhh), 
c yaeTOM rpaftaijHH no BLicoTe pacTeHHH h KOMnaHOBKOH 3anacoB no «rpynnaM pacra- 
TejibHocTH». B rpynnLi pacraTejibHocTH oSBeAHHajiH coo6ru;ecTBa, 6jiH3Kne no kojih- 
aecTBeHHLiM H0Ka3aTejiaM h xo3HHCTBemibiM npn3HaKaM. CocTaBJieHHLie TaSaHipa, 
b KOTopLix, cjieftya TeoperaaecKHM pa3pa6oTKaM JI. T. PaMeHCKoro (1938), mli 
HCH 0JIB30BaJIH 3aBHCHM0CTL Me^KflY CTeneHLIO HOKpLITHH yaaCTKa paCTeHHHMH TOH 
HJIH HHOH KOPMOBOH rpyHHLI, HX BLICOTOH H BeCOM, H03B0Jiai0T OnpefteJIHTb KOpMO- 
Byio $HTOMaccy b pacTHTejibHbix rpynnnpoBKax npn jik>6oh CTeneHH hx noKpbi- 
thh, t. e. b Ka^K^OM KOHType, HOKa3aHHOM Ha KapTe h oxapaKTepH30BaHHOM TaK- 
caii;HOHHOH $opMyjiOH. CTeneHb hokphthh kopmobbimh rpynnaMH pacTeHHH b pa- 
CTHTe ji bHbix rpynnnpoBKax onpe,n;eJieHa Ha ocHOBaHHH MHoroaHcaeHHbix reoSoTa- 
HHHeCKHX OnHCaHHH, BblHOJIHeHHblX B THHHHHHX $H3HKO-reorpa(|)HHecKHX paHOHaX 
H0A30HBI H AOHOJIHeHHblX TaKCai^HOHHblMH ftaHHblMH H3 SjiaHKOB HaCTSnmHOH 
xapaKTepncTHKH, noayaeHHHMH npn MapmpyTHOM reoSoTaHnaecKOM oScaefto- 
BaHHH. IIoKa3aTejiH npoeKTHBHoro hokphthh ,n;aH Haakon pacTHTeabHOH rpymra- 
poBKH c noMonjbio CTaH^apTHbix TaSjiHn; nepeBeAeHbi b 3anacbi c yaeTOM ee nao- 
URSiRiL b KOHType KapTbi. TaK, KOHTyp, pacnoaoa^eHHbiH Ha paBHHHe b noA30He 
kwkhlix cySapKTnaecKHx TyH^p, xapaKTepn3yeTCH caeAyiomeH TaKcaipioHHOH 
^opMyaoH 


♦ 


A ‘to 

Ay 20 

40/60 

70/10 

h-6 

h-5 

e-3 

e-10 

t-15 

t-4 


// 

= 20 

Vio 

H-l 

m-7 

— 

e-36 

t-18 

t-5 


// 

„ 5 AS 

H-l - 

T-10 — 


^—ocoKOBO-nymnnieBaa MOxoBO-anmaHHHkoBaa KoaKapHaa TyH,u;pa, /\ y — 

ojibxoBHHKOBaa KycTapHHaKOBO-MOXOBO-aHmaHHHKOBaa TyH^pa, =" — ocokobo- 
MOXOBOe SOHOTO, V — epHHKH KyCTapHHaKOBO-MOXOBbie, — 0C0K0B0-3aaK0B0- 
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THe epHHKOM, %; T-15 — HOKpblTHe TpaBaMH, %. 

1 CyMMapHHe 3anacfci ocok, nymim, 3JiaKOF, pa3HOTpaBba, 6 o6obbix b Ta6jrau;ax npHBefleHH 
b rpa$e «TpaBH». 


481 



3Haa flOJiio y^acTHH pacTHTGJibHOH rpymmpoBKH b KOHType, hokphthg h ryc- 
TOTy JinmaHHHKOB, cpgahgg hcthhhog hokplithg HBaMH, 6epe3aMH (gphhkom), 
TpaBaMH, c noMonjbio cocTaBJieHHLix TaSjinn; ohpgacjihgm BajioBoa 3anac JiioSoro 
BH^a KopMa Ha 1 ra pacTHTGJibHOH rpynnHpoBKH KOHTypa. JJjih 3Toro no CTaH- 
Aapraon TaSjmije hchhcjihgm BajiOBOH 3anac jinmairnnKOB npn $aKTHnecKOM hx 
nonpLiTHH h rycTOTe (40/60), yMHOH^aeM Ha npoijGHT ynacTHH b KOHType ocokobo- 
nynnmGBOH KOHKapHOH TyHApH (40) h agjihm Ha 100. riojiynaGM BajiOBOH 3anac 
jiHmaHHHKOB b AaHHOH pacTHTGJibHOH rpynnHpoBKe (b nr Ha 1 ra h Ha ee njiom;aAb). 
C homoialio cooTBeTCTByion];HX Ta6jmn; b toh ;kg TyH^poBOH rpynnnpoBKe aHajio- 
thhho onpe^eJiHeM 3anac hb, 6epe3Li h TpaBHHHCTLix pacTGHHH. 

Tanne hgpgchgth CAejiaHH bo Bcex pacTHTejiLHLix rpynnnpoBKax Ka>KAoro 
KOHTypa. 3aTeM blihhcjighli 3anacLi KopMa (JinmaHHHKOB, TpaB, KycTapHHKOBLix 
hb, KycTapHHKOBLix 6epe3) b 3ana,n;H0H, ijGHTpajiLHOH, boctohhoh nacTax noA30Hbi, 
noaca (Ta6ji. 1) h b agjiom Ha rnionjaAL Ka^KAon hoa30hli (Ta6ji. 2). 

AHaJIH3 HOJiyHGHHHX A3HHLIX H0Ka3aJI, HTO Ha TaHMLipe OT HOJiapHLIX nyCTLIHb 
AO ceBepHOH Tanrn Kansan 6oTaHHKO-reorpa$HHecKaH noA30Ha h none xapan- 
TepH3yioTCH cnen;H(|)HHHOH CTpyKTypon pacraTejiLHoro nonpoBa, CBoeo6pa3HLiM 
conGTamiGM pa3JiHHHbix SnojiorHHGCKHx rpynn pacTGHHH h ohpgacjighhoh bgjihhh- 
HOH 3anaca KOpMOB, T. G. OCoSblM CnGKTpOM KOpMOBOH $HTOMaCCLI. 3aKOHOMGp- 
HOCTH B H3MGHGHHH KOpMOBOH $HTOMaCCH npOCJIG>KHBaiOTCH TaK^KG H B AOJITOTHOM 
HanpaBJIGHHH (3anaAHHH, IjGHTpaJILHHH, BOCTOHHLIH TaHMLip). 

PaccMOTpnM ocoSghhocth pacnpGAejiGHHH SnojiornHGCKHX rpynn pacTGHHH 
no 6oTaHHKO-rGorpa(|)HHGCKHM pornoHaM. 

KyCTHCTLIG JIHHiaHHHKH (HrGJIH) HpaKTHHGCKH OTCyTCTByiOT B 30HG HOJIHpHHX 
nyCTLIHb (pnc. 2), B apKTHHGCKOH H CGBGpHOH CySapKTHHGCKOH TyHAPG HX 3anacLi 
HHHTOHtfILI. Ha yrHGTGHHG KyCTHCTLIX JIHHiaHHHKOB Ha no6GpGH<bG CGBGpHOTO JlGAO- 

BHToro oKGaHa oSpaTHJin BHHMaHHG H. H. Ky3HGi];oB (1886), A. A. Ejighkhh (1909). 
B. H. TopOAKOB (1935, 1936) CBH3LIBaJI OTCyTCTBHG JinmaHHHKOBLIX TyHAP B BBICO- 
KOH ApKTHKG C KJIHMaTHHGCKHM (JaKTOpOM. B. H. AhAPGGB (1977) OTMGTHJI HOCTOHH- 
HOG oSBGAaHHG KyCTHCTLIX JIHHiaHHHKOB AHKHMH OJIGHHMH H KpaHHG CJiaSoG HX BOC- 
CTaHOBJIGHHG B yCJIOBHHX BLICOKOapKTHHGCKOTO KJIHMaTB, HTO HBJIHGTCH, HO GTO 
MHGHHIO, TJiaBHOH HpHHHHOH HOJIHOTO OTCyTCTBHH 3anaca JinmaHHHKOBLIX KOpMOB 
B apKTHHGCKHX paHOHax. 3aMGTHLIH 3anaC KOpMOBBIX JinmaHHHKOB Ha TaHMBipG 
$OpMHpyGTCH B H0A30HG CpGAHHX CySapKTHHGCKHX TyHAp (cpGAHGG HOKpLITHG JIH- 

manHHKaMH 10, rycTOTa 27%, 3anac 0.6 n;/ra 2 ). B iohoilix TyHApax 3anacbi Kycra- 
ctbix JinmaHHHKOB B03pacTai0T b 2.5 pa3a b cbh3h c B03pacTaHHGM njiom;aAH 
MOxoBO-jinmaHHHKOBHx $htoh;gho30b, hocjigahhg ocoSghho mnpOKO pacnpocTpa- 
HGHLI (HOKpLITHG JIHmaHHHKBMH 40 — 60%) B H0A30HG KpaHHGCGBGpHHX pGAKO- 
CTOHHBIX JIHCTBGHHHHHLIX JIGCOB SjiaTOAapH pa3pG>KGHHOCTH AP6B0CT0H, CBGTO- 
npOHHIi;aGMOCTH CJia6opa3BHTLIX KpOH. B pG3yJILTaTG yBGJIHHGHHH K TOTJ 6gCCHG>K- 
Horo h 6G3Mopo3Horo HGpnoAa MaKCHMyM 3anacoB KycTHCTHX JinmaHHHKOB otmg- 
HaGTCH B H0A30HG CGBGpHOH TaHTH (5.9 Hj/ra), TAG 3HaHHTGJILH0 yBGJIHHHBaiOTCH 
rycTOTa jramanmiKOB h njiom;aAH jmmaHHHKOBLix MaccHBOB (pnc. 2). B ropHBix 
panoHax 3anac JinmaHHHKOB noBLimaGTCH ot blicokhx ypoBHGH rop k ocHOBaHHio. 
Ha 3aKOHOMGpHOCTH paCHpGAGJIGHHH KyCTHCTBIX JinmaHHHKOB CymGCTBGHHOG BJIHH- 
HHG 0Ka3BIBaGT BLIHaC OJIGHGH. HanSoJILHIHG 3anaCLI JinmaHHHKOB B CpGAHHX 
CySapKTHHGCKHX TyHApaX — B BOCTOHHOH HaCTH TaHMLipa, TJSfi GCTGCTBGHHBIH paCTH- 
TGJILHLIH HOKpOB HCH0JIL3yGTCH MGHGG HHTGHCHBHOj B K»KHHX CySapKTHHGCKHX 
TyHApax h AaJiGG k iory — b HGHTpajiLHOH nacTH, OTJiHnaiom;GHCH noBBirnGHHon 
BJia>KHocTLio. HaHMGHLmHG 3anacH JinmaHHHKOB — b TyHApax 3anaAHOH nacra 
TaHMHpa, HCHLITLIBaiOIAHX HanSoJILIAGG B03ACHCTBHG AHKHX OJIGHGH. 

MhOTOJIGTHHG TpaBHHHCTHG paCTGHHH B HOJIHpHHX fnyCTLIHHX XOTH H C03Aai0T 
OCHOBy KOPMOBOH $HTOMaCCLI (90.9%), OAHaKO B CBH3H C HH3KOpOCJIOCTLIO paCTG- 
HHH H pa3pG>KGHHLIM HpOH3paCTaHHGM 3anaCLI HX HGBGJIHKH. B MBCCG KOpMOBHX 
MHOrOJIGTHHX TpaBHHHCTLIX paCTGHHH B BLICOKOHIHpOTHLIX TyHApax HpGOfijiaAaiOT 

ocokoblig (0.6 — 1.2 n;/ra), HG6ojiLmyio nacTL (0.2 — 0.3 n;/ra) cocTaBJiHGT pa3Ho- 
TpaBLG (Cerastium regelii , Cardamine bellidifolia h AP-) — rpynna, npGACTaBjiGH- 
Haa npGHMym;GCTBGHHO apKTOaJILHHHCKHMH BHAaMH, yACJILHLIH B6C KOTOpOH 

? 3Aeci» h AaJiee 3anacH kopmoboh ^HTOMaccH npaBOAHTca b B03AymHo-cyxoM coctohhhh* 
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TAEJIHUA 1 

CooTHomeHHe kopmoboh $HTOMaccH ochobhhx 6oTaHHHecKHX rpynn no no^30HaM h ffOJiroTHHM ceKTopaM Tamupa 

(B03flynmo-cyxoe cocTOHHne) 

I 3anaflHbiii TafiMbip IJeHTpajibHbiH TaiiMbip 




TAEJIMU,A 1 ( npodoAOfcenue) 
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TAEJIHUA 2 

BanoBLie sanacu KopMOBoii (JniTOMacciJ no 6oTaHffi<o-reorpa(|)iriecKiiM pernonaM TaiiMupa (thc. t., B03flynmo-cyXoe cocTOHHfle) 
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Phc. 2. 3anacti kycthcthx JinniaHHHKOB no no,n;30HaM: 
TanMHpa (n;/ra). 

A — 30Ha noJiapHbix nycTHHb h o6eAHemn>ie ropHbie apK- 
THHecKHe TyHffpbi, B — apKTH^ecKHe TyHffpbi, B — ceBep- 
Hbie cy6apKTHqecKHe TyHApbi, r — cpejmne cyOapKTHHecKne- 
TyHApti, A — K»KHi>ie cy6apKTHHecKHe TyHnpti, E — Kpaitae- 
ceBepHbie peAKocTofteie JincTBeHHHHHbie jieca, 7K — ceBepo- 
TaewHbie pe«KocTofiHbie Jieca, 3 — none ropm>ix JiecoB h 
peffKOJiecnft, H — none ropHbix TyHnp rop IlyTopaHa. 


ocoSeHHo blicok cpeAH TpaB b nojiapHLix: 
nycTHHHx, He3HaHHTejiLHti 3anacLi 3JiaK0B — 
Phippsia algida, Deschampsia borealis h AP- 
(0.1 n;/ra). 3anacLi MHorojieTHnx TpaBHHH- 
ctlix pacTeHHH b ceBepHLix h cpeAHHx cy6- 
apKTHHecKHx TyH^pax cocTaBjiaiOT 2.7 n;/ra, 
MaKCHMyMa ohh AOcraraiOT b loaoibix cy6- 
apKTHHecKHx TyH^pax (2.8 n;/ra), b noA30Hax KpairaeceBepHbix peAKocTOHHbix jih- 
CTBeHHHHHLix JiecoB h ceBepHOH Tain 3anacH hx 3aMeTH0 CHHasaiOTca, hto o6yc- 
jiOBJieHo (JIoKHHCKaa, 1967) SHOBKOJiornaecKHMH (JaKTopaMH (mnpoKoe pa3BHTne- 
jininaHHHKOB, H3pe>KHBaHHe TpaBOCToa, oSeAHemie ero (JjiopncTHaecKoro cocTaBa). 

B ropax (JopMHpoBamie Maccn MHorojieTHnx TpaBHHHCTbix pacTeHHH yMeHL- 
maeTCH ot BepxHero noaca (ropHLie TyHApn) k HnameMy (ropHLie jieca h peAKo- 
jiecLa). HanSojibrnne 3anacLi kopmob MHorojieTmie TpaBamiCTbie pacTemia co3AaioT 
b u;eHTpaJiLHOH aacra TanMLipa (ceBepHLie, cpe^Hne, loaoibie cySapKTnaecKne 
TyH,n;pLi). 9TOMy SjiaronpnaTCTByiOT jiyamne ycjiOBna oSecneaemiocTH BJiaron, 
mnpoKoe pacnpocTpaHemie 0C0K0B0-nyniHn;eBLix KoaKapm>ix TyHAp (44%) h 6o- 
JIOTHLIX $HT0n;eH030B (18%) C SoJIbHIOH MaCCOH OCOKOBLIX. OSlIJHMH aepTaMH CTpyK- 
Typn 3anacoB MHorojieTHnx TpaBaHHCTLix pacTeHHH ajih TanMLipa h BOCToaHo- 
eBponencKoro ceBepa (AHApeeB, 1966) aBjiaioTca npeoSjiaAamie MaccLi ocokoblix. 
pacTeHHH h He3HaanTejibHoe yaacrae bo Bcex noA30Hax 3JiaK0Bbix. 

Kan H3BecTH0 (ropoAKOB, 1935; AHApeeB, 1954; AjieKcaHApoBa, 1971), Hajraane 
KycTapHHKOBbix h KycTapHHaKOBbix hb aBJiaeTca xapaKTepHon ocoSeHHocTbio 
nonpoBa ceBepHbix SoTaHHKo-reorpa^naecKHx pernoHOB, ocoSemio TyHApn. JlncTBa 
hb o6pa3yeT BecbMa HH3Kne 3anacbi b nojiapm>ix nycTbmax (0.1 n;/ra) h apKraae- 
ckhx TyH^pax (0.3 n;/ra), Tan Kan b bbicokoh ApKTHKe TnnnaHH Mejinne hx $opMbi 
(Salix polaris , S.,arctica, S . reptans), He cocTaBJiaionpie b o6in;eH kopmoboh <|>hto- 
Macce h ,n;ecaTOH aojih. B ceBepHbix h cpeAHnx cySapKTnaecKHx TyHApax 3anacbi 
hx B03pacTai0T b 4 pa3a b cbh3h c noHBJieHHeM KycTapHHKOBbix hb ( S . lanata r 
S. glauca h ftp.), npoAyipipyiomHx 3HaaHTejibHyio Maccy jihctbh h aBJiaion^nxca: 
CyBO;eCTBeHHbIM KOMHOHeHTOM CTpyKTypbl TyHApOBbIX $HT0Ii;eH030B. B loaoibix 
cySapKTnaecKHx TyHApax b CBH3H c B03pacTaHneM njiomaAH HBHaKOBbix rpynnn- 
poBOK (18.7%), ocoSeHHo 3apocjien hb, co3AaiOTCH HaHBbicnme hx 3anacbi — 
1.4 ij/ra, hjih 21.2% ot o6in;eH kopmoboh <J>HTOMaccbi (pnc. 3). Eme loaoiee Macca 
jihctbh hb yMeHbinaeTca: b noA30He KpanHeceBepHbix peAKOCTOHHbix jiHCTBeHHna- 
hhx JiecoB He3HaanTejibH0, a b ceBepoTaeatfiHx Jiecax no cpaBHeHHio c io^khbimk 
TyHApaMH — noara b 2 pa3a. B ropHbix MaccHBax KycTapHHKOBbie hbbi (JopMEpyior 
HeSojibinne 3anacbi'(0.2—0.8 n;/ra). B CTpyKType kopmoboh $HTOMaccbi b noace 
ropHbix JiecoB h peAKOJiecHH hbbi cocTaBjiaiOT MeHee 9%. Hx Macca BospacTaer 
ot BepxHero noaca k HH>KHeMy. CymecTBeimoe BJinaHne Ha pacnpeAeneHne KycTap¬ 
HHKOBbix hb 0Ka3biBaeT moiahoctb CHea^Horo nonpoBa. Tan, b npHeHncencKOHL 
aacra H0A30HH K»KHbix TyH^p, a«Jih kotopoh xapaKTepHa 3HaaHTeJibHaa rjiySnHa 
CHera, $opMHpyioTca 3HaaHTejibHbie 3anacbi jihctbh hb, AaJiee k BOCTOKy, b pe- 
3yjibTaTe yMeHbmeHHH moid;hocth cHe>KHoro nonpoBa h ycnjieHHa KOHTHHeHTajib- 
hocth KJiHMaTa, 3anacbi jihctbh hb cmDKaiOTca. 

KycTapHHKOBbie 6 e p e 3 h. Hx pacnpeAejiemie (Ha 3anaAHOM Tan- 
Mbipe — Betula nana , BOCToaHee — B. exilis) npeACTaBJiaeT bbjkhhh AnarHOCTH- 
aecKHH npH3HaK Ha pySea^e Mea^Ay noA30HaMH apKTnaecKnx h cySapKTnaecKHX 
TyHAp; b nojiapHbix nycTbmax h apKTnaecKHx TyHApax KycTapHHKOBbie 6epe3bi 
OTcyTCTBy k)t. 9to BH3BaHo MajiOH rjiySnHOH CHea^Horo noKpoBa, hto 3hmoh: 
npn CHJibHbix BeTpax ry6nTejibHo aJih epHHKos (ropoAKOB, 1935). HeSojibmne 
3anacbi jihctbh (0.4 n;/ra) ohh co3AaiOT b ceBepHbix cy6apKTnaecKHx TyHApax r 
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Phc. 3. CooTHomeHHe KopMOBon <$HTOMaccbi otagjibhbix 6HOJiorHHecKHx rpynn pacTesna (b %) 
no 6oTaHHKo-reorpa$nnecKHM peraoHaM TanMBipa. 

A. — M — TO JKe, HTO H Ha puc. 2. 1 — JIHIHafiHHKH, 2 — TpaBBI, 3 — KyCTapHHKOBBie HBBI, 4 — KyCTapHHKOBBie 

6epe3Bi. 


r^e $HT0u;eH03Bi c pa3BHTHM apycoM KycTapHHKOBBix 6epe3 b pacTHTejiBHOM no- 
KpoBe He npeBBimaiOT 10% (Ta6ji. 1). ,l|ajiee k lory — b cpeAHnx h iojkhbix cy6- 
apKTHnecKHX TyHApax — 3anacBi jihctbbi 6epe3 3aKOHOMepHO B03pacTai0T b cbh3h 
■c ninpoKHM pa3BHTneM epHHKOBBix TyHAp. Hx MaKCHMyM (1.7 n;/ra) OTMeaaeTCH 
b noA30Hax KpaHHeceBepHHX peAKOCTOHHHx JiHCTBemraHHBix JiecoB h ceBepHOH 
Tanrn. 3aocb SjiaroAapa MeHBmen cnjie BeTpa, paBHOMepHOMy pacnpeAejieHHio 
6ojiee Monpioro cHenoioro nonpoBa KyCTapHHKOBBie 6epe3Bi bxoaht b cocTaB mho- 
rnx pacTHTe jibhbix coo6m;ecTB. BecBMa xapaKTepHo cooTHomeHne Me>KAy KycTap- 
hhkobbimh 6epe3aMH h HBaMH. H 3 o6m;ero 3anaca jihctbbi KycTapHHKOB Ha aojiio 
KycTapHHKOBBix 6epe3 hphxoahtch 68, b noA30He KpaHHeceBeproix peAKOCTOHHBix 
jincTBeHHHHHHx JiecoB — 57, b io>khbix cySapKTnnecKHx TyHApax — 36, B epeA- 
hhx — 41, b ceBepHBix — 33%. HTaK, yAejiBHHH Bee 3anacoB KycTapHHKOBBix 
6epe3 B03pacTaeT k lory, a KycTapHHKOBBix hb — k ceBepy. IIo A3hhbim AHApeeBa 
{1966, 1970), 3to CBH3aH0 c 6opeajiH3an;HeH TyHApoBBix 3KocncTeM (BeAynpin npo- 
u;ecc b njiaHe Me30AHHaMHnecKHX HBJieHHH) BCJieACTBne noTenjieHHH KJiHMaTa Ha 
coBpeMeHHOM 3Tane: 6ojiee Sbictpoh aKcnaHcnen hb (Ha rpaHHije Me>KAy cpeAHHMH 
h ceBepHBiMH cy6apKTHnecKHMH TyHApaMH npoHBJiaeTCH aKcnaHcna Salix glauca y 
S. lanata , S. pulchra) h MeAJieHHOH — KycTapHHKOBBix 6epe3. B ropHBix perno- 
nax B03pacTaHne 3anacoB KycTapHHKOBBix 6epe3 hpohcxoaht cBepxy bhh3. Cnen;H- 
4>HKa H3MeHeHHa 3anacoB jihctbbi KycTapHHKOBBix 6epe3 b MepnAHOHajiBHOM. Ha- 
npaBJieHHH coctoht b tom, hto b cpeAHnx h k»khbix cySapKTnnecKHX TyHApax Han- 
6oJiee bbicokh 3anacbi KycTapHHKOBBix 6epe3 b ijeHTpaJiBHBix panoHax, AaJiee 
k lory, BKJHOHaa h ropHHe MaccHBBi, — b boctohhbix, MeHee hchhtbib aioin;Hx bo3- 
JjeHCTBHe CHJIBHHX BeTpOB H C OTHOCHTeJIBHO JiyHIHHMH HOHBeHHO-rpyHTOBBIMH yCJIO- 
BHHMH (no CKJIOHaM TOpHBIX MaCCHBOB AHaSapCKOTO HJiaTO) (ConaBa, TopOAKOB,; 

1956). 

Il0A30HaM TyHApOBOH 30HH TaHMBipa CBOHCTBeHHBI 6oJiee HH3KHe, HeM COOTBeT- 
€TByioin;HM noA30HaM Ha BOCTOHHoeBponeHCKOM ceBepe, 3anacBi TpaB, hb, 6epe3, 
a b ceBepHBix h iojkhbix TyHApax — h jinmaHHHKOB. MaKCHMyM kopmoboh <J>hto- 
MaccBi 3 thx 6nojiorHHecKHX rpynn pacTeHHH hoa B03AencTBHeM cypoBoro KJiHMaTa 
3 aocb CMem;aeTCH Ha oAHy-ABe hoa3ohbi k lory. 

Oco6eHHOCTH BBIAOJieHHBIX reo6oTaHHHeCKHX perHOHOB C TOHKH 3peHHH pac- 
npeABJieHHH kopmobbix 3anacoB GJieAyiomHe. 

3oHa noJinpHbix nycTWHb. B TanMHpcKOM aBTOHOMHOM OKpyre k 3toh 30He 
othochtch apxHnejiar CeBepHan 3eMJin, a Ha n-Be TafiMBip — mhc HejiiocKHH 
(MaTBeeBa, HepHOB, 1976). KaK ajieMeHT BepraKaJibHOH hohchocth nojmpHBie 
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nycTBiHH aobojibho mnpoKO pacnpocTpaHeHBi b ropax EuppaHra, T%e 3aHHMaiOT 
Han6oJiee BBicoKne hoji;hhthh ot p. IIhchhbi ao 6yxTBi Mapnn npominmeBOH. 
no jjaHHBiM B. AjieKcaHji;poBOH (1970, 1977), b hojihphbix nycTBiHnx Beaman 
Pojib npnHaji;jie>KHT jramamraKaM, hx $HTOMacca ot o6m;eH Ha,n3eMHOH cocTaBJiaer 
66% (3HaHHTejiBHyio nacTB co3ji;aiOT HaKnnHBie JinmaHHHKH), a Ha eojiio ijBeTKO- 
bbix pacTeHHH npnxoAHTCH He 6ojiee 4%. Ha MBice HejiiocKHH (MaTBeeBa, HepHOB r 
1976) b pacTHTejiBHOM noKpoBe npeo6jiaji;aiOT mxh h JinmaHHHKH, pojib ijBeTKOBBix 
pacTeHHH MHHHMa ji BHa. Hams ^amiBie ajih hojihphbix nycTBiHB b ropax BbippaHra 
TOjKe CBHAeTejiBCTByiOT o BecBMa hh3khx 3anacax KycTHCTBix jinmaHHHKOB. 06- 
m;HH 3anac KOpMOBOH $HTOMaCCBI B HOHCe TOpHBIX HOJIHPHBIX HyCTBIHB H TOpHBIX 

(o6eAHeHHBix) apKTnnecKHX TyHji;p rop BuppaHra — 1.1 n;/ra. OHa npeACTaBJieHa 
Ha 90.9% (pnc. 3) MHOrOJieTHHMH TpaBHHHCTBIMH paCTeHHHMH (OCOKH, nyiHHIi;BI, 
pa3HOTpaBBe, 3JiaKn), H3 kotophx 6ojiee hojiobhhbi cocTaBjineT pa3HOTpaBBe y 
3JiaKOB oneHB Majio. B ceBepHOH nacTH onpyra b ropHBix hojihphhx nycTBiHnx 
$HTOMacca, npe^cTaBJiHiomaH KopMOByio h^hhoctb, coctoht jihihb h3 TpaBHHHcrax 
pacTeHHH (Ta6ji. 1), hto, Ha Ham B3rjiH.ii;, CBH3aHO c 6ojiee HacTHMH h chjibhhmh 
BeTpaMH, Tor.ua KaK b 6ojiee boctohhbix panoHax nojiyocTpoBa k rpynnaM TpaBHHH- 
ctbix pacTeHHH npncoeji;HHHiOTCH CTejiiomnecH bh,hbi hb, xoth hx aojih ot o6m;erO’ 
3anaca kopmoboh $HTOMaccBi HeBejiHKa (Ta6ji. 1). B hojihphbix nycTBiH hx — caMHH 
HH3KHH 3anac KOpMOB, HCH0JIB30BaHHe HX JJJIH IjeJieH OJieHeBOftCTBa BecBMa 3a~ 
TpyAHHTeJIBHO. 

no,n;30Ha apKTHnecKnx TyH^p. B cbh3h c ,6ojiee hjih MeHee coMKHyTBiM pacra- 
TeJIBHBIM HOKpOBOM KOpMOBaH $HTOMaCCa B 3TOH n0,n;30He HO CpaBHeHHIO c nojinp- 
hbimh nycTBiHHMH B03pacTaeT b 2.5 pa3a. OcHOBy ee TaK>Ke co3,n;aiOT TpaBHHHCTBm 
pacTeHHH, h JinmB 11.1% npnxoftHTCH Ha aojiio CTejnomnxcH bhaob hb — Salixr 
polaris , S. arctica, S. reptans (pnc. 3). 3anacBi KycTHCTBix JiHinainraKOB BecBMa 
hh 3 kh (pnc. 2). 06hi;hh 3anac 3ejieHon kopmoboh $HTOMaccBi Ha TanMBipe 6ojiee 
neM b 2 pa3a HH>Ke, He m b apKTnnecKHX TyH,npax BOCTOHHoeBponencKoro ceKTopa 
(AHflpeeB, 1954), h npHMepHO Tanon >Ke, KaK b apKTHHecKHX TyH^pax HACCP 
(IIJejiKyHOBa, 1970). 

no^30Ha ceBepHbix cySapKTHnecKHx TyH^p. 06hi;hh 3anac kopmob b cbh3h 
c yBejiHHeHneM rjiaBHHM o6pa30M 3anaca jihctbbi hb no cpaBHeHHio c npeflHinymen 
nofl30HOH CHOBa yflBaHBaeTCH h flocraraeT 4.1 n;/ra (Ta6ji. 1). no-npenoieMy npe- 
o6jiaji;aiOT MHorojieTHne TpaBHHHCTBie pacTeHHH (65.9%). Ha ji;ojiio jihctbbi hk 
(Salix lanata, S. glauca h AP-)» npeflCTaBJimomHX 3;n;ecB nepeflHHH Kpan HacTyn- 
JieHHH IOJKHBIX $JIOpHCTHHeCKHX 3JieMeHTOB (AHflpeeB, 1970), npHXOflHTCH 19.5%. 
XapaKTepHO noHBJieHne KycTapHHKOBBix 6epe3 (b 3anaflHOH nacTH TaHMBipa — 
Betula nana, b boctohhoh — B . exilis), OTcyTCTByionpix b 6ojiee ceBepHBix perno- 
Hax (pnc. 3). no $HTOMacce 3ejieHBix kopmobbix pacTeHHH paccMaTpHBaeMan no;n;- 
30Ha 3HaHHTejiBH0 ycTynaeT aHajiorHHHon no;n;30He Ha BOCTOHHoeBponencKOM ce- 
Bepe (AHflpeeB, 1954). 9to o6T»HCHHeTCH TeM, hto KycTapHHKH, flaiomHe Han6ojiB- 
myio Maccy H3 Bcex komhoh6htob, bxo;hhhi;hx b CTpyKTypy 3ejieHBix kopmob, Ha 
TanMBipe MeHee pacnpocTpaHeHBi (31.5%) (CaBHeHKO, 1974), tom Ha eBponen- 
ckom ceBepe. OflHano no cpaBHeHHio c ceBepHBiMH cy6apKTHTOCKHMH TyH;n;paMn 
HACCP (E(ejiKyHOBa, 1970) KopMOBan Macca 3ejieHBix pacTeHHH Ha TanMBipe He- 

CKOJIBKO BBime. 

noji;30Ha cpejjHiix cySapKTHTOCKHx TyHji;p. KopMOBan $HTOMacca B03pacTaer 
;n;o 5.0 n;/ra (Ta6ji. 1) rjiaBHBiM o6pa30M 3a cneT KycTHCTBix JinmaHHHKOB ( Cladina 
arbuscula , C . rangiferina, Cetraria cucullata) h epHHKa. noflaBJiHiomaH Macca 
KopMa — 3ejieHBie pacTeHHH (pnc. 3). npeo6jiaflaHne TpaB coxpaHneTCH (2.7 n;/ra) r 
ho yji;ejiBHBiH Bee hx 3ji;ecB no cpaBHeHHio c hoa3ohoh ceBeproix cy6apKTimecKHX 
TyHAp npoflOJi>KaeT cHH>KaTBCH c 65.9 (b ceBepHBix TyH^pax) 30 54.0 (b cpe^HHx). 
XapaKTepHO ynponemae ho3hh;hh KycTapHHKOBBix 6epe3. Han6ojiee BBiconne 3a- 
naCH KOPMOBOH $HTOMaCCBI — B U;eHTpaJIBHOH HaCTH HOA30HBI, rji;e HOfl npHKpBITHeM 
rop BbippaHra ot chjibhbix BeTpoB 6ojiBme pa3BHTBi KycTapHHKOBBie TyH^pBi. 

noji;30Ha HWKHbix cySapKTHnecKHx TyHji;p. 06m;aH KopMOBan $HTOMacca — 
6.6 n;/ra; 1 / 4 ee cocTaBjmiOT JinmaHHHKH (pnc. 3), 3 / 4 — 3ejieHBie pacTeHHH, MaKCH— 
MyMa flocTnraeT 3anac TpaB (2.8 n;/ra) h hb (1.4 n;/ra). TaK ?Ke, KaK h b npeflBiflymHx: 
noji;30Hax, b n;eHTpaJiBHOH nacTH io>khhx cy6apKTHnecKHx TyHji;p 3anacBi BBime* 
rjiaBHHM o6pa30M 3a cneT mnpoKoro pa3BHTHH ocoKOBO-nymHn;eBBix KOHKapHBix 
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TyHflp. B k»khbix TyHji;pax TaaMBipa 3anacBi jihctbbi hb h ocoSemio 6epe3 3 HanH- 
TeJiBHO ycTynaioT tbrobbim Ha IleHopcKOM ceBepe (BaxTHHa, 1963, 1964). B TyHA~ 
poBBix coo6m;ecTBax HACCP (IIJejiKyHOBa, 1970) 3anacBi kopmob BapBnpyiOT 
ot 3.6 ao 9.5 n;/ra, b KycTapHHKOBBix — ot 6.2 ao 10 n,/ra, a 3anacBi KycTHCTBix 

JIHHJaHHHKOB B 3aBHCHMOCTH OT paCTHTeJIBHOH rpyHHHpOBKH KOJieSjIIOTCH B Hpe- 

AeJiax 1.4—13.4 n;/ra. 

IIoA30Ha KpaiiHeceBepHMx pcakoctohhbix JiHCTBeHUHTObix jiecoB (jiecoTyHApa) - 
3anac kopmoboh $HTOMaccBi AOCTHraeT 9.6 u;/ra (Ta 6 ji. 1). JlnmaHHHKH cocTaB- 
jihiot hohth nojiOBHHy. CoKpaiAaeTCH 3anac jihctbbi hbbi, 3HanHTejiBH0 B03pacTaeT 
3 anac jihctbh KycTapHHKOBOH 6epe3Bi, aocthtbioiahh 3AecB MaKCHMyMa (pnc. 3). 
OSiahh kopmoboh 3anac HanSojiee bbicokhh b AeHTpajiBHOH nacTH hoa30hbi, hh3- 
khh — b boctohhoh. Ilpn OTHocHTejiBHOH CTa 6 njiBH 0 CTH 3anacoB 3ejieHHx pacTe- 
hhh 3 anac jramaHHHKOB b boctohhoh nacTH hoa30hbi (2.8 n;/ra) C0Kpam;aeTCH 6o- 
jiee neM b 2 pa3a no cpaBHeHHio c ijeHTpajiBHOH (5.8 n;/ra), rAe hoa bjihhhhcm He- 
yMepeHHoro BBinaca 3HanHTejiBHO CHnmaiOTCH BBicoTa h noKpBiTne jmmaHHHKOB- 
(JHejiKyHOBa, 1979). 06m;HH 3anac 3ejieHBix kopmob h jihctbbi KycTapHHKOBBix 
6 epe 3 b paccMaTpHBaeMOH noA30He Ha TaHMBipe Hnme, ne m Ha BOCTOHHoeBponen- 
ckom ceBepe (AHApeeB, 1954), hto, Ha Ham b3tjiha, CBH3aHO c MeHee mnpoKHMpac- 
npocTpaHeHHeM epHHKOB h MeHBmen rjiySnHOH CHemHoro nonpoBa Ha TaHMBipe. 
OnTOMaCCa me TpaBHHHCTBIX paCTeHHH, HB H KyCTHCTBIX JinmaHHHKOB 3 A 0 CB BBime. 

IIoA30Ha ceBepoTaemHBix peAKOCTOHHBix Jiecop xapaKTepn3yeTCH MaKCHMajiB- 
hbim no cpaBHeHHio c aPY™mh noA30HaMH 3anacoM kopmoboh MaccBi (10.1 ij/ra). 
A6cojiiothbih Bee JinmaHHHKOB 5.9 n;/ra (pnc. 2), hx aojih b o6iahx 3aAacax MaccBi 
AOCTnraeT hohth 60%. 3 3anac hb npoAOJimaeT coKpanjaTBCH, b to BpeMH KaK 3anac 
epHHKOB ocTaeTCH Ha npemHeM bhcokom ypoBHe. 

TopHBie pafioHBi. B 3anace kopmob b OTJiHnne ot pbbhhhhbix TeppHTopnH ep- 
hhkh npeoSjiaAaiOT HaA HBHHKaMH (b 2 pa3a) h 6ojiee bbicokb aojih JinmaHHHKOB. 
H3MeHeHHe kopmobbix cneKTpoB OTAejiBHBix hohcob noAmraneTCH TeM me 3aKOHO- 
MepHOCTHM, KOTOpBie BBIHBHJIHCB B pHAy mnpOTHBIX peTHOHOB. CBepxy BHH3 B Ije- 
jiom B03pacTaeT o6id;hh 3anac kopmoboh $HTOMaccBi, aojih JinmaHHHKOB yABan- 
BaeTCH, pojib TpaB CHHmaeTC h, noBBimaiOTCH 3anacBi KycTapHHKOB. Ha njiaTO 
nyTopaHa h KoTyncKOM cymecTBemia pojib Kycracrax JinmaHHHKOB h TpaB, hb 
MaJio h b o6m;eH $HTOMacce KycTapHHKOB npeoSjiaAaeT jincTBa epHHKa; Ha AHa- 
SapcKOM MaccHBe SojiBine JinmaHHHKOB h TpaB; Ha hojiothx CKJioHax HeBBicoKHX 
rop 3aMeTHee pacnpocTpaHeHBi HBOBBie rpynnnpoBKH, noaTOMy b nonce ropHBix 
TyHAP 3anac jihctbbi hb tbkoh me, KaK epHHKOB. 

Ha TaHMBipe 3anacBi kopmoboh (JmTOMaccBi b cpeAHeM cocTaBJiniOT 5.3 n;/ra,. 
b TOMHHCJie: KycTHCTBie jinmaHHHKH (nrejin) — 1.8 (33.0%), TpaBBi — 2.2 (40.3%), 
hbh — 0.8 (14.1%), KycTapHHKOBBie 6epe3Bi — 0.7 (12.6%). HanSojiBrnne 3a- 
nacH — b noA30He iomHHX cySapKTnnecKHX TyHAP — 10.5 mjih. t, hjih 23.1% 
ot Bcex kopmobhx 3anacoB OKpyra (Ta6ji. 2). J^ajiee cjieAyeT noA30Ha KpanHe- 
CeBepHBIX peAKOCTOHHBix JIHCTBeHHHHHBIX JieCOB (8.4 MJIH. t) H HOHC TOpHBIX JieCOB 
h peAKOJiecHH (7.5 mjih. t). MaKCHMyM JinmaHHHKOBBix kopmob CBOHCTBeH hoa- 
30He KpaHHeCeBepHBIX peAKOCTOHHBix JIHCTBeHHHHHBIX JiecoB (4.1 MJIH. t) H lOmHBIM 
TyHApaM (2.5 mjih. t). EcTecTBeHHBie KopMOBBie pecypcBi TaHMBipa onpeAejiniOTCH 
BeJIHHHHOH 45.5 MJIH. T, B TOM HHCJie JinmaHHHKOB 15.0, TpaB H KyCTapHHKOB — 
30.5 MJIH. T. 

Ha ocHOBe nojiynemiBix A3hhhx MomHO caojibtb cjieAyiomHe bbiboabi o 30- 
HaJiBHOM pacnpeAeJieHHH 3anacoB kopmoboh $HTOMaccBi Ha TaHMBipe: 

1. 06iu;hh 3anac 3ejieHBix kopmob B03pacTaeT ot 6ojiee ceBepHBix hoa3oh k 10 m- 
hbim, MaKCHMyM hx $opMHpyeTCH b iomHBix cySapKTnnecKHX TyHApax. lOmHee 
3anac 3ejieHBix kopmob yMeHBmaeTCH. B ropHBix panoHax noBBimeHne 3anaca 
3ejiepBix kopmob npoHCxoAHT ot nonca ropHBix TyHAP k noncy ropHBix JiecoB H 
peAKOJiecHH. no aojitothbim ceKTopaM HanSojiBniHe 3anacBi 3ejieHBix kopmob b IJeH- 
TpajiBHOM TaHMBipe. B ropHHx panoHax iomHOH nacTH OKpyra (ropBi nyTopaHa) 
ohh 6ojiee bbicokh Ha BOCTOKe. 

3 B KaHafle, no coo6iAemno G. W. Scot ter (1962), cpeflHHH npoAyKTHBHocTB ApeBecHBix 
jmmaHHHKOB ( Alectoria jubata, Evernia mesomorpha , Usnea hirta) b eJioBbix Jiecax — okojio 
485 Kr Ha anp, b cochobbix jiecax — 830, ho AocTynHBiMH H3 btoh MaccBi ajih Kapn6y b KanecTBe 
KopMa HBjmeTCH jinmB 275 h 154 Kr cooTBeTCTBeHHo. 


6 EoTaHHHecKHft jKypHaji, JSTs 4, 1982 r. 


489' 



2. OcHOBy 3ejieHHx kopmob ot nojinpHBix nycTBiHb ;n;o h»khhx cySapKTHnec- 
khx TyHji;p, a TaK>Ke b nonce ropmax TyH;n;p co3;n;aiOT t paBHHHCTBie pacTeHHH. 

3. MaKCHMyM jihctbh KycTapHHKOBBix hb h KycTapHHKOBHX 6epe3 $opMnpy- 
otch b pa3JinnHHX noji;30Hax. 3anacBi jihctbh hb B03pacTai0T ot 30hbi nojinpHBix 
nycTHHB k noji;30He iojkhhx cyOapKTHnecKHx TyHflp, rji;e h flocTnraiOT MaKCHMyMa; 
b 6oJiee iojkhhx no;n;30Hax hx $HTOMacca CHH^KaeTcn. HanSojiee BBicoKne 3anacH 
jihctbbi 6epe3 co3ji;aiOTCH b no;n;30Hax KpamieceBepHHx pe;n;K0CT0HHBix JiHCTBeHHHH- 
jhbix jiecoB h ceBepoTae>KHHx jiecoB, k ceBepy ot kotopbix ohh CHHJKaiOTCH. B ropax 
Ha lore nojiyocTpoBa (ropBi IlyTopaHa) 3anacBi jihctbh hb h 6epe3 noBHinaiOTcn 
ot BepxHero nonca (none ropHHx TyHflp) k HnnoieMy (none ropHHx JiecoB h pe;n;KO- 
JieCHH). 

4. HaH6ojiBmHe 3anacn JinmaHHHKOB thhhhhbi ;hjih ceBepHOH Tanrn, Kpamie- 
CeBepHBIX peflKOCTOHHHX JIHCTBeHHHHHBIX JieCOB H HOHCa TOpHBIX JieCOB H peflKO- 
jiecHH (pnc. 3). Bo Bcex 6ojiee ceBepHHX no;n;30Hax (lOJKHHe, cpe^Hne h ceBepHHe 
cySapKTHnecKHe TyH^pn) ohh MeHBiue b 3 pa3a. B nojinpHHX nycTHHnx KycTHcrae 
JIHHiaHHHKH HOHTH OTCyTCTByH)T, HH3KH HX 3anaCBI H B apKTHHeCKHX TyHflpaX. 
B MepnflHOHajiBHOM HanpaBJieHHH HOBBimeHne 3anacoB KycTHCTHx jramaHHHKOB 
b apKTHnecKHX, ceBepHBix h cpe^HHx cy6apKTHnecKHX TyHji;pax oTMenaeTcn k bo- 
CTOKy, B OCTaJIBHBIX H0fl30HaX, BKJIIOHaH H TOpHHe paHOHH, — B IJeHTpaJIBHOM 
TaHMHpe. 

5. MaKCHMaJiBHHH o6h];hh 3anac pacTHTejiBHocTH, npeflCTaBjmiomeH KopMO- 
Byio n;eHH0CTB, xapaKTepeH ;o;jih hoji;3ohbi ceBepoTaenoiHx JiHCTBeHHHHHBix JiecoB. 
Ot nojinpHHx nycTHHB eo ceBepHOH Tanrn 3anacBi kopmob B03pacTai0T b 9 pa3, 
npn nepexoji;e ot o;hhoh hoji;30hbi b flpyryio hx CTaHOBHTcn SojiBine b 1.5 pa3a. 
B apKTHnecKHX TyHflpax KopMOBan $HTOMacca BHme Ha BOCTone, b ^pyrnx 6ojiee 
K)>KHBIX H0fl30HaX — B HX IjeHTpaJIBHOH HaCTH. 

YcTaHOBjieHHe SoTaHHKO-reorpa^HnecKHX 3aK0H0MepH0CTen pacnpe;n;ejieHHH 
kopmoboh $HTOMaccBi HMeeT BajKHoe npaKTHnecKoe 3HaneHHe ajih opraHH3an;HH 
kopmoboh 6a3Bi ceBepHoro ojieHeBOflCTBa. Tan, TpaBHHHCTBie pacTeHHH, KycTapHH- 
KOBBie hbbi h HacTHHHo KycTapHHKOBHe 6epe3Bi, e>KeroflHo co3ji;aioii];He 3HanHTejn>- 
HBie 3anacBi k ceBepy ot k»khhx cyOapKTHnecKHx Tynnp, a b ropax IlyTopaHa — 
b nonce ropHHx TyHEp, 6jiaronpnnTHBi no CBoeMy SoTaHnnecKOMy cocTaBy ji;jin 
jieTHero nnTaHnn ceBepHHX ojieHen, n;ejiecoo6pa3Ho ncnojiB30BaTB jieTOM. MaKCH- 
MajiBHBie 3anacH KycTHCTHx JinmaHHHKOB, npeACTaBJiniomHx ocHOBy 3HMHero 
paiptoHa oJieHn, cocpeflOToneHH b 6oJiee k»khbix nofl30Hax (ceBepoTaenonae Jieca, 
KpaHHeceBepHHe peftKOCTomnae jiHCTBeHHHHHBie Jieca), a b ropax — b nonce 
jiecoB h pe^KOJiecHH; 3th nacTOnma paiptoHajiBHee ncnojiB30BaTB b 3HMHee BpeMn. 
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BOH 30He B CBH3H C HpOflBHJKeHHeM Ha CeBep flpeBeCHO-KyCTapHHKOBOH paCTHTeJIBHOCTH. B KH.: Bho- 
jiornHecKHe ochobh HcnojiB30BaHHH npHpoflti CeBepa. CBiKTBiBKap, Komh kh. H3J1;. — 
AHflpeeB B. H. (1971). MeTo^HKa yneTa h KapTnpoBaHHH kopmobhx 3anacoB Cy6apKTHKH. 
PacT. pecypcti, 7, 3. — AHflpeeB B.H. (1977). Pojib aHTponoreHHBix $aKTopoB b pa3BHTHH 
ceBepHHX 6Horeon;eH030B. B kh.: TeopeTHHecKHe h npnKJiaflHbie npo6jieMH onojiorHH Ha CeBepo- 
BocTOKe CCCP. HnyTCK, kh. H 33 . — BaxTHHa T. B. (1963). TyH,n;poBHe KycTapHHKH, hx 
HcnojiB30BaHHe b oJieHeBo^CTBe. Tp. HHHCX KpanHero CeBepa, 11. Hophjibck. — Bax¬ 
THHa T. B. (1964). ^HHaMHKa ypo>KaHHocTH h HcnoJiB30BaHHe jihctbcb HeKOTopHX kopmobhx 
KycTapHHKOB TyH^pn b ojieHeBOflCTBe. IIpo6jieMH CeBepa, 8. M.; JI., HayKa. — B h h 0 r p a- 
flOBa JI. II. (1937). reo6oTaHHHecKHH onepK ojieHBHX nacT6Hin; panoHa peKH IIhchhh. Tp. ApKT. 
hhct., reo6oTaHHKa, 63. JI., H 3 / 1 ;. rjiaBceBMopnyTH. — ropopoB B.H. (1935). PacTHTeJiB- 
hoctb TyHApoBOH 3ohh CCCP.M.; JI. Hsfl. AH CCCP. — r opoflKOB B. H. (1936). HTorH 
H3yneHHH npnpocTa JinmaHHHKOB. Cob. oJieHeBo/jCTBo. 8 . JI., H 3 J 1 ;. rjiaBceBMopnyTH. — e- 
A 0 b A. A. (1933). MaTepnaJiH k HHBeHTapn 3 an;HH kopmoboh njiomaflH TaHMHpcKoro oKpyra. 
B kh.: CoBeTCKoe oJieHeBOflCTBo, 2. JI., H3fl. Hhct. oJieHeBOflCTBa — EjieHKHH A. A. (1909). 
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JlnmaHHHKH nojinpHoro nodepenmn CnOnpH. 3an. Anafl. HayK, 8, 27, 1. — Ky3Hen;oB H. H- 
(1886). MaTepnajibi k jramaHHHKOBOH <|>jiope Hoboh 3eMjin. Bot. 3an., H3,n;aBaBm. npn EoTaH. 
cafle Ch6. yHHB., 1. — JIoKHHCKan M. A. (1967). JlnmaHHHKH h hx pojib b 3bojiioii;hh 
pacTHTejibHoro noKpoBa JiecoTyHflpbi. B kh.: PacTHTe jibhoctb jiecoTyHflpbi h nyrn ee ocBoemra. 
JI., Hayna. —MaTBeeBa H. B., H e p h o b K). H. (1976). IIoJiHpHHe nycTbran nojiy- 
ocTpoBa TaaMbip. Bot. >k., 61, 3. — P a m e h c k h h JI. T. (1938). BBeflemie b KOMnjieKCHoe 
no t iBeHHo-reo6oTaHHHecKoe HccneflOBamie 3eMejib. M., Cejn>xo3rH3. — CaBueHKo H. B. 
(1974). 3anacbi 3ejieHbix kopmob Ha ojieHbnx nacTdnmax b cydapKTHuecKHx TyH,n;pax npaBode- 
pe>KbH EHHcen. B kh.: CejibcKoe h npoMbicjioBoe xo3hhctbo KpaHHero GeBepa. HopnjibCK, Kpac- 
HOHpCKOe KH. H3fl. — GaJia3KHH A. G. (1937). EHCTpOTa, pOCTa KOpMOBbIX JIHmaHHHKOB.- 
B kh.: Gob. ojieHeBoflCTBo, 11. JI., Hsfl. PjiaBceBMopnyTH. — G a m 6 y k O. B. (1937). PacTH- 
TejibHHe pecypcH TanMbipa. IIpo6jieMbi Apkthkh, 3. — C o u a b a B.E.Jo po akob B.H. 
(1956). ApKTHHecKne nycTbiHH h TyHflpbi. B kh.: PacTHTejibHbin nonpoB GGGP, 1. M.; JI., H 33 ;. 
AH GGGP. — IIIyMHJioBa JI. B. (1931). MaTepnajibi no H3yueHHio ojieHbnx nacThHin; 
b panoHe 03. IIhchho h Hophjibckhx rop b TypyxaHCKOM Kpae. MaTepnajibi no H3yueHHio Gh6hph t . 
4. Tomck, H3fl. Tomck. roc. yHHB. — IIJejiKyHOBa P. II. (1970). P acTHTe jibhoctb 
TyHflpoBon 3ohbi HAGGP. ABTope$. KaHfl. ,ii;hc. HpKyTCK. — mejiKyHOBa P. II. (1976). 
Oco6eHHocTH 30HajibHoro pacnpocTpaHeHHH kopmoboh <|>HTOMaccbi Ha TaHMbipe. Eioji. Hayu.- 
TexH. HH$opMan;HH HHHGX KpaHHero GeBepa, 11. HopnjibCK. — IE(ejiKyHOBaP.n. (1979). 
IIpHpocT KopMOBbix jiHmaHHHKOB h hx pacnpocTpaHeHHe Ha EHHcencKOM CeBepe. Bot. jk., 64, 8. — 
Scotter G. W. (1962). Productivity of arboreal lichens and their possible importance* 
to Barren-ground caribou. Ganad. Wild., serv. depart, northern affairs and national resources. 
Edmonton, Alberta, Canada. 

HopnjibCKHH HayuHO-HCCJieflOBaTejibCKHH IIoJiyueHO 15 YII 1976. 

HHCTHTyT KpaHHero GeBepa. Btophuho 16 YI 1981. 
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A. r. Cmhphob, JI. III. TpaxaHu;eBa 

HEKOTOPLIE OCOEEHHOCTH BMEPHOJIOrHH 

FRIT ILL ARIA MELEA GR OIJDES (LILIA CEA E) 

A. G. SMIRNOW, L. SH. G R A K H A N T S E V A. SOME PECULIARITIES OF 
THE EMBRYOLOGY OF FRITILLARIA MELEAGROIDES (LILIACEAE) 

3apoflHmeBbiH MemoK Fritillaria meleagroides pa3BHBaeTCH no Fritillaria-THny c yMepeHHOH 
flenpeccnen xajia3ajibHon odjiacra. B xo,n;e nepBoro MHTOTHuecKoro flejieHHH BCjieflCTBHe Henoji- 
Horo odbeflHHeHHH BepeTeH b xajia3ajibHon uacTH bo 3 mo>kho o6pa30BaHHe flByx flnnjioHflHHX h 
flByx ranjioHflHbix n,n;ep BMecTO flByx TpmuioHflHbix. OcodeHHocTbio 3Toro BHfla HBjineTCH cnocod- 
HOCTb K noJIH3M6pHOHHH, HpOHBJIHIOn^aHCH B o6pa30BaHHH Hp03M6pH0 CHHeprHflHOrO H aHTHHOfl- 
Horo npoHcxoJKfleHHH. 3H,n;ocnepM b HopMe pa3BHBaeTcn no HyKJieapHOMy THny, b HeKOTopbix 
cjiynanx ero flflpa Ha paHHHX cTajjHHx odHapynoiBaiOT TaK Ha3biBaeMyio ocodyio CTpyKTypy. 
OTMeneH cjiyuan aHOMajibHoro pa3BHTHH 3H,n;ocnepMa c npeJKfleBpeMeHHbiM KjieTKoo6pa30BaHHeM ! 
npn HeonjioflOTBopeHHon Hnn;eKjieTKe. Bo3HHKnme npn btom KJieTKH o6oco6jihiotch h npnodpe- 
TaiOT aKTHBHBiH 3HroToo6pa3HbiH o6jihk. 

Fritillaria meleagroides Patrin ex Schult. et Schult. f. — jiykobhhhbih reo- 
3$eMepoHA H3 ceMencTBa jrajieiiHBix, othochir;hhch k nncjiy penimx bhjjob pacTe- 
hhh, apeaji kotopbix coKpaila;aeTCH. Bbhhy bbicokoh neKopaTHBHocTH oh HecoM- 
HeHHo 3acjiy>KHBaeT hhtpo,h;yki^hh Hapany c npyrnMH BHjtaMH phShhkob (Potob,. 
1972). Ha TeppHTopnn TaTapnn btot bha pona Fritillaria BCTpeaaeTCH b aeMHornx 
nyHKTax — b noHMax pen CBnara (Eyhhckhh panoH) h Hk (A3HaKaeBCKHH panoH). 
B yCJIOBHHX TACCP OH OHeHB H3MeHHHB, OCoSeHHO 3TO othochtch K paCTeHHHM,. 
npos3pacTaioii];HM 6 jih3 c. Ko3jioBKa BynHCKoro p-Ha. TeMHan oKpacna n;BeTKOB 
h HencHBin maxMaTHBin pncyHOK Ha jiHCTOHKax oKOJiou;BeTHHKa, xapaKTepHBia 

F . meleagroides , coneTaiOTCH y hhx c Tynon hjih Aa>Ke BjtaBJieHHon BepxymKOH 
kopo6ohkh, thhhhhoh AJiH Fritillaria melagris L., no3TOMy bo3hhkjio npeAnojio- 
HteHne o rn6pHji;oreHHOM nponcxo>KfleHHH jtaHHon nonyjiHn;HH, hjih npoBepKH 
KOToporo nepBOHanajiBHo h 6bijio 3anjiaHnpoBaHo npoBeneHne n;HT03M6pHOJiorH* 
HecKsx HCCJienoBaHHH pacTeHHH 3 toh nonyjiHHHH F. meleagroides . 


6 * 
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OflHaKo H3yneHHe MHKpo- h MaKpocnoporeHe3a He flajio hphmbix AHTOJiornne- 
€Khx no;n;TBep>K;n;eHHH rnSpHAoreHHOCTH pacTeHHH 3 toh nonyjiHiptH. Bo Bcex cjiy- 
nanx Meao3 npoTenaeT 6e3 KaKnx-jmSo HapymeHHH, ctojib oSbihhbix ajih rnSpn- 
£ob (E[oOTy6HaH-ApHOJiBji;H, 1976). 9to He HCKjnonaeT, KOHeHHo, bo3mo>khocth bo3- 
HHKHOBeHHH flaHHOH nonyjiHAHH b pe3yjiBTaTe flaBHero rn6pHAH3ai];HOHHoro npo- 
Aecca, HocHBHiero xapaKTep HHTporpeccnH. 

Me>KAy TeM H3yneHHe 3m6phojiothh F. meleagroides npeflCTaBjineT h 6 ojiee 
mnpoKHH HHTepec, nocKOJiBKy 3tot SnojiorHHecKH HHTepecHBin AeKopaTHBHBiH bha 
paHee b 3tom oTHomeHnn HHKeM He HCCJieAOBajiCH. IIpoBeAeHHBie hbmh o6m;e- 
aM6pnojiorHHecKHe nccjieAOBaHHH F . meleagroides ho3bojihjih bhhbhtb pha hh- 
TepecHBix ocoSeHHocTen. 


MaTepnaji h MeTOAHKa 

MaTepnaji 6biji coSpaH nan b ecTecTBeHHBix MecTooSnTaHHHx, Tan h b ycjiOBnnx 
KyjiBTypBi b Ka3aHCKOM 6oTaHHHecKOM caAy b 1975—1977 rr. ®HKcan;HH npon3- 
BOAHJiacB CMecBio I IeM6epjieHa (60% cnnpT — 90 h, $opMajiHH — 5 yKcycHaa 
KHCjioTa — 5 h). Ilpn H3roTOBjieHHH npenapaTOB TOJin^HHa cpe30B — 25—30 mk, 
AJih oKpacKH ncnojiB30BajiHCB reMaTOKCHJiHH no TeHAeHraHHy h flejiH<J)HJiBAy, 
a TaK>Ke peaiaptH OejiBreHa. B nocjieAHeM cjiynae cpe3Bi noAKpaniHBajiHCB jihxt- 
rpiOHOM. 

Pe3yjibTaTbi h oScyacAeHHe 

CeMHnoHKa F . meleagroides aHaTpomiaH, TeHynHyAejuiHraan, ABynoKpoBHan, 
€ MHKpOHHJie, o6pa30BaHHBIM BHyTpeHHHM HHTeryMeHTOM. 3apOABIHieBBIH MeHIOK 
pa3BHBaeTCH no Fritillaria-Tnny c yMepeHHOH Aenpeccnen xajia3ajiBHOH oSjiacTH, 
t. e. Tan >Ke, KaK h y Bcex paHee H3yneHHBix bhaob phShhkob (IleTpoBa, 1977). 
Ilocjie AByx MenoTHHecKHX AeJieHHH HApa MaTepnHCKOH KJieTKH MaKpocnopBi bo3- 
HHKaeT nepBHHHBIH HeTBipeXbHAepHBIH 3apOABIHieBBIH MeHIOK HJIH, HO TepMHHO- 
jiothh H. PoMaHOBa (1971), HeTBipexcnopoBBin AeHoijHT. HApa Manpocnop 
pacnojiaraiOTCH 6 ojiee hjih MeHee poM6oo6pa3Ho, nocKOJiBKy HApa AnaABi oSbihho 
AejiHTCH b napajuiejiBHHx njiocKocTax, ho bo B3anMHO nepneHAHKyjinpHBix Ha- 
npaBJieHHHx. OAHano ohh o6pa3yiOT He hcthhhbih pom 6, a HecKOJiBKO Ae$opMH- 
poBaHHBiH TeTpaaAp. fle^opMaijHH CBH3aHa c TeM, hto y>Ke Ha 3toh CTaAnn 3apo- 
ABimeBBin MernoK HMeeT He oKpyrjiyio, a OBajiBHyio $opMy h, KpoMe Toro, HecKOJiBKO 
cnjiiocHyT c 6okob. Pe>ne HApa pacnojiaraiOTcn Ayroo6pa3Ho, 3nr3aroo6pa3Ho hjih 
HOHTH JIHHeHHO, HTO 06 BIHHO He HpHBOAHT K KaKHM-JinSo HapyHieHHHM ABJlBHeH- 
mero pa3BHTHH. 

IlepeA nepBBiM MHTOTHHecKHM AeJieHneM HAep qeTBipexcnopoBoro ijeHOAHTa 
HaSjiiOAaeTCH 3aMeTHBiH hpoaojibhbih pocT ero b HanpaBJieHHH MHKponnjie. B Bepx- 
Hen Tpera 3apoABimeBoro MeniKa hoa mhkpohhjihphbim hapom ii;HTonjia3Ma pa3- 
pe>KHBaeTca, h k KOHijy nepnoAa AeJieHHH b HeM oSHapynraBaiOTCH nepBBie npn3HaKH 
BaKyojiH3an;HH, conpoBOJKAaioiAHecH, no-BHAHMOMy, nepeMenjeHHHMH AHTonjia3MBi 
k nojiiocaM AeHOAHTa. B pe3yjiBTaTe 3 thx npoijeccoB MHKponHJinpHoe HApo ot- 
AejiaeTCH ot Tpex Apyrnx, B3anMopacnojio>KeHHe kotophx H3MeHHeTCH jihhib He- 
3HaaHTejiBHO, ocoSemio npn thhhhhom, poM6oo'6pa3HOM pacnojio>KeHHH HAep 
HO OKOHHaHHH MeH03a. TaKHM o6pa30M, HOJIHpH3aii;HH B 3apOABIHieBOM MeniKe 
F . meleagroides ocymecTBJineTCH no cxeMe, 6 jih3koh k onncamioH PoMaHOBBiM 
(1965) ajih bhaob poaob Rhinopetalum h Gagea . 

B xoAe nepBoro MHTOTnnecKoro AeJieHHH y MHKponHJiapHoro KOHija o6pa- 
3yiOTCH ABa ranjiOHAHBix HApa, oaho h3 kotopbix pacnojiaraeTCH y BepniHHBi 3a- 
poABimeBoro MeniKa, BTopoe — HecKOJiBKO HH>Ke, cSony ot noHBJiHioiAeHCH b 3to 
BpeMH BaKyojiH. B xajia3ajiBHOM KOHije 3to AeJieHne conpoBO>KAaeTCH cjiHHHneM 
Tpex BepeTeH b oaho (3$(J)eKT KapaHo-BaM6aaHOHH), b pe3yjiBTaTe aero o6pa3y- 
iotch ABa tphhjiohahbix HApa, pacnojio>KeHHBix SojiBHien aacTBio oaho HaA APyrnM 
(pnc. I, A). HHorAa b pe3yjiBTaTe 3Toro AeJieHHH b xajia3ajiBHOM KOHAe o6pa3y- 
iotch He ABa, a neTBipe HApa (pnc. 1, B). CyAH no pa3MepaM HAep h nncjiy HApnineK, 
mo>kho npeAnojio>KHTB, hto A®a H3 hhx AnnjiOHAHBi, a A»a ranjiOHAHBi. 9th cjiynan 
o6t»hchhiotch, no-BHAHMOMy, HenojiHBiM cjiHHHneM BepeTeH b xoAe AeJieHHH 
no KapaH0-BaM6aHH0HH. HHorAa, KpoMe A®yx npynHBix HAep, b xajia3ajiBHOM 
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KOHn;e mo>kho bhaotb oaho hjih A»a MHKpoHApa, hto mo>kho oSbhchhtb aHajiorHH- 
HHM o6pa30M. 

Bo BTopoM MHTOTHHecKOM AeJieHHH, KaK npaBHJio, npnHHMaiOT ynacme flBa 
MHKponHJinpHBix h BepxHee xajia3ajiBHoe HApa. Hnnoiee xajia3ajiBHoe njspo 
ocTaeTCH HenoAeJiHBinnMCH h BnocjieACTBHH AereHepnpyeT (pnc. 1, JJ). B pe3yjiB- 
TaTe 3ajio>KeHHfl cncTeMBi nepBHHHBix h btophhhbix $parMonjiacTOB 3to AeJieHne- 
3aKaHHHBaeTCH o6pa30BaHneM mecTHKJieTOHHoro ceMHHAepHoro 3apoAEimeBor(> 
MeniKa (pnc. 1, B). B HeKOTopBix cjiynanx aojihtch 06a xajia3ajiBHBix HApa, h Tor^a 
aHTHnoAajiBHBiH annapaT coctoht h3 Tpex KJieTOK (pnc. 1, T 7 ). 

3pejiBia 3apoflBimeBBiH MernoK F. meleagroides xapaKTepn3yeTCH cjia6on ah<|h 
$ epeHn;HpoBaHHocTBio KJieTOK HHijeBoro annapaTa (pnc. 1, T 7 ) — 3to pacnpocTpa- 
HeHHoe HBJieHne cpeAH JiHJieHHBix, y kotopbix pa3BHTne 3apoABimeBoro MemKa 
nponcxoflHT no Fritillaria-Tnny (repacHMOBa-HaBarnnHa, 1962; TBajia^ae, 1973; 
IleTpoBa, 1977). 

nBiJiBn;eBaH TpySna bxoaht b 3apoABimeBBiH MemoK, Kan npaBHJio, ne pea 
cnHeprnfly. B oahom cjiynae mbi HaSjuoAajin Bxo>KAeHHe nBijiBijeBOH Tpy6KH, mh- 
Hyn cnHeprnAH (cm. pnc. 3, B). OnjioflOTBopeHne nan b HHijeKJieTKe, Tan h b n,eH- 
TpajiBHon KJieTKe npoTenaeT Bnojrne HopMajiBHo, o6e CHHeprHAH npn 3 tom ocTa- 
iotch HenoBpe>KAeHHBiMH, a b nBiJiBijeBOH TpySne o6Hapy>KHBaeTCH tojibko oaho 
X-T ejio — Hflpo BereTaTHBHon kjiotkh. B MOMeHT ocboSojkaohhh cnepMneB hx 
pa3MepBi n oKpacKa hohth OAHHaKOBBi, hto ocoSemio xopomo bhaho b momght 
BXOJKA eHHH AonojiHHTejiBHon nHJiBn;eBOH TpySnn, cnepMnn KOTopon 3aAep>KHBa- 
iotch b CHHepmae (pnc. 2, A). TaKHM o6pa30M, o6Hapy>KeHHBie H. C. EejineBoii 
(1973, 1975) ajiji pn^a bhaob pacTeHHH pa3JinnnH Me>KAy napon cnepMneB oahobl 
nBiJiBii;eBOH Tpy6Kn y F. meleagroides (no KpanHen Mepe Ha 3 toh CTaAnn) bbihbhtb* 
He yAajiocB. 

CnepMnn npeTepneBaiOT 3aMeTHBie H3MeHeHnn nocjie BCTynjieHHH OAHora 
H3 HHX B KOHTaKT C BepXHHM HOJIHpHBIM HAPOM, a APYBOrO — C HAPOM HHH;eKJieTKH~ 
HaXOAHnjHHCH B KOHTaKTe C BepXHHM HOJinpHHM HAPOM CnepMHH pa3pHXJIHeTCH 
h yBejiHHHBaeTCH b pa3Mepax 3HaHHTe jibho SbiCTpee Apyroro (pnc. 2, A , A\ E). 
9th pa3JIHHHH HOCHT, HO HameMy MHeHHIO, BTOPHHHBIH XapaKTep H CBH3aHBI He C HC- 
xoahoh pa3HOKanecTBeHHOCTBio cnepMneB, a CKopee c $H3HOJiorHnecKHMH pa3jin- 
hhhmh n;eHTpajiBHOH KJieTKH h HHijeKJieTKH (repacHMOBa-HaBarnnHa, 1971) y 
npoHBjinioiAHMHCH, HanpHMep, b pa3Hnn;e pa3MepoB HAep HHn;eBoro annapaTa m 
BepxHero nojinpHoro HApa (pnc. 1, F; 2, B). 

OnjioAOTBopeHne ocymecTBJiHeTCH no nocTMHTOTnnecKOMy Tnny. BepxHee 
nojinpHoe HApo, HaxoAHmeecH b KOHTaKTe co btophm cnepMneM, nepeMemaeTcnr 
b xajia3ajiBHyio nacTB n;eHTpajiBHOH KJieTKH, rAe h ocymecTBjineTCH Tpoimoe cjihh- 
Hne (AByx hojihphhx HAep h cnepMnn). Em;e b npoMeTa$a3e xpoMaTHH Bcex Tpex 
HAep coxpaHneT caMocTOHTejiBHocTB, h jihhib b MeTa$a3e npoHCxoAHT ofiBeAHHe- 
Hne xpoMocoM Bcex Tpex HAep b OAHy neHTanjionAHyio njiacTHHKy. ,IJajiee 3hao- 
cnepM pa3BHBaeTCH no HAepHOMy Tnny. Ilpn 3tom b HApax 3HAOcnepMa oSbihho 
o6Hapy>KHBaiOTCH 6ojiee TeMHBie MaccH xpoMaTHHa. B HeKOTopBix cjiynanx ohh 
OTneTJiHBO 3aMeTHBi b Tejio$a3e nepBoro h BToporo CBoSoAHonAepHoro AeneHna 
b n;eHTpajiBHOH KJieTKe b BHAe TeMHBix nojiyKpyrjiHX crycTKOB, KaK 6bi npnjiennB- 
hihxch c6oKy k HApaM 3HAOcnepMa. B 3thx crycTKax mo>kho pa3JiHHHTB okojio 
AeBHTH HAptimeK, hto AaeT ocHOBaHne hphhhtb hx 3a xpoMaTHH TpnnjioHAHoro 
HHJKHero nojinpHoro HApa, He Bnojrne oSBeAnnHEinerocH c xpoMaTHHOM BepxHera 
nojinpHoro HApa h cnepMHH (pnc. 2, B, B r ). 06pa30BaHne moctob b xoAe nepBoro 
h BToporo AeJieHHH HAep aHAOcnepMa HaSjiiOAajiocB HaMH jihhib b peAKnx cjiynanx. 
TaKHM o6pa30M, y AaHHoro BHAa pnSnHKa 3HAocnepMajiBHBie HApa o6Hapy>KHBaK)T 
«oco6yio CTpyKTypy», onncamiyio PoMaHOBHM (1961) ajih bhaob poAa Gagea r 
a 3aTeM T. E. TBajiaA3e (1963, 1966) — ajih poAa Allium . 

B oahoh h3 ceMHnoneK mbi o6Hapy>KHJiH pa3BHTne 3HAocnepMa npn OTcyTCTBHB 
3apoABima (pnc. 2, T 7 ). Ha mhkpohhjihphom KOHn;e 3apoAHmeBoro Memna coxpaHH- 
jihcb A®e ranjiOHAHHe KJieTKH, BHAHa nBiJiBn;eBaH Tpy6Ka, KOTopan npomjia nepe3 
OAHy H3 KJieTOK HHijeBoro annapaTa. IIojioctb 3apoABimeBoro Memna 3aHHTa Kpyn- 
HtIMH, BaKyOJIH3HpOBaHHBIMH KJieTKaMH, COAepJKaiAHMH nOJIHHJIOHAHHe HApa 
C MHOrOHHCJieHHHMH HAPBIHIKaMH. B XaJia3aJIBHOH oSjiaCTH coxpaHHJIHCB A»e 
AereHepnpyioiAHe aHTnnoAajiBHHe kjictkh. Moh^ho npeAnoJion^HTB y ^t© b a^hhom 
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cjiynae 6i>iJia onjioAOTBopeHa jihiub AeHTpajiBHaH KJieTKa 3apoABimeBoro MeniKa- 
Pa3BHTne 3HAocnepMa ao 16-HAepHoii CTaAHH, bhahmo, npoTeKajio HopMajiLHo 
no HAepHOMy Tnny. 3aTeM BBHAy OTcyTCTBHH 3nroTHoro npo3M6pno n bo3hhkihhm. 
b cbh3h c 3thm HapymeHneM KoopAHHaipna: pa3BHTHH npoH3onuio npe>KAeBpeMeH- 
Hoe KJieTKoo6pa30BaHne. Bo3HHKnme npn 3tom kjiotkh o6oco6hjihcb n npnoSpejm 
aKTHBHBIH 3HrOTOHOAo6HBIH oSjIHK. B COCeAHHX CeMHnonKaX 3TOH >Ke 3BBH3H HMeeTCa 
AByx-, neTBipexKJieTOHHBie npo3M6pno n hagphbih 3HAocnepM Ha CTaAHH 32 n 60- 
jiee HAep. nepBoe AeJieHne HApa 3nroTBi Ha6jiK>AaeTCH npn HajiHHHH 8—16 HAep 
3HAOcnepMa. 

CnHeprnAa, coxpaHHiomaHCH nocjie onjioAOTBopeHHH, KaK npaBHJio, yBejiHHH- 
BaeTcn b pa3Mepax, npnoSpeTan HeKOTopBie nepTBi cxoACTBa c 3nroTon (pnc. 3, A) y 
HanpnMep no xapaKTepy BaKyojiH3an;HH, n abjihtch. B pe3yjiBTaTe ee AejieHHH 06 - 
pa3yiOTCH CTpyKTypBi, aHajiornnHBie 3nroTHOMy npo3M6pno, npnneM nepBBie KJie- 
TOHHBie CTeHKH 3aKJiaABiBaiOTCH npnMepHo Tan >Ke, KaK n npn pa3BHTnn nocjieA- 
Hero (pnc. 4, B'). MaKCHMajiBHoe hhcjio KJieTOK b cnHeprnAHOM npo3M6pno, no Ha- 
niHM HaSjiiOAeHHHM, He npeBBimajio 8 (pnc. 3, T 7 , ft). B AaJiBHenineM 3tot 3 apoABim y 
no-BHAHMOMy, AereHepnpyeT, TaK KaK b 3pejiBix ceMeHax ero o 6 Hapy>KHTB He yAa- 
eTCH. 

fljiHTejiBHoe cyiu;ecTBOBaHHe n oAHOKparaoe AeJieHne cnHeprnABi, coxpaHHio- 
m;eHCH nocjie onjioAOTBopeHHH, corjiacHo T. ®. IleTpoBOH (1977), HBJieHne, ao- 
bojibho oSBiHHoe a^ih bhaob tph6bi LUieae noAceM. Lilioideae. IIoAoSHoe noBeAe- 
Hne cnHeprnABi onncaHo eio n ajih 6jiH3Koro k nccjieAOBaHHOMy HaMn BHAy Fritil- 
laria caucasica Adam. D. Cooper (1943) onncaji o6pa30BaHne CHHeprnAHBix ranjio- 
hahbix 3apoABimen a^ih HecKOJiBKnx bhaob jihjihh, npnneM HapnAy c AByxKjieTon- 
HBIMH o6pa30BaHHHMH OH Ha6jlK>Aajl OT neTBipeX- AO AeBHTHaAAaTHKJieTOHHBIX: 
Hx ranjiOHAHOCTB Cooper ycTaHOBHJi no pa3MepaM HAep, KOTopBie BABoe MeHBine 
3nroTHBix. CnHeprnAHBie npo3M6pno, o6pa3yK>iu;HecH y F . meleagroides , TaK>KO 
ranjiOHAHBie, o neM roBopHT MeHBmne no cpaBHeHHio c 3htothbimh pa3MepBi HAep 
h hhcjio HApBimeK. 

Heo 6 BiHHO BeAeT ce 6 n nocjie onjioAOTBopeHHH h BepxHHH aHTHnoAajiBHan KJieTKa. 
B 3 pejiOM 3apoABimeBOM Memne HaKaHyHe onjioAOTBopeHHH 3Ta KJieTKa HaxoAHTCH 
b hbho yraeTeHHOM coctohhhh, OHa cAaBJieHa Typrecn;eHTHOH n;eHTpajiBHOH KJieT- 
koh, ee TpnnjiOHAHoe HApo nacTO cnjnom;eHo h o 6 Hapy>KHBaeT npn3HaKH AereHepa- 
h;hh (pnc. 1, B). C HanajioM pa3BHTHH aHAOcnepMa o6jihk 3toh KJieTKH npeo 6 pa>Ka- 
eTCH, OHa oKpyrjineTCH, o 6 oram;aeTCH n;HTonjia3MOH, HApo ee BoccTaHaBJiHBaeT 
HOpMaJIBHHH BHA, 3HaHHTeJIBHO yBeJIHHHBaiOTCH HAPBimKH, HTO CBHAeTeJIBCTByeT 

o B03o6HOBJieHHH HAepHBix CHHTe30B (KnKHaA3e, 1972). 06iu;hh o6jihk TaKon aHTH— 
hoabi HanoMHHaeT 3nroTy, ocoSeHHO HOKa3aTejiBHa MejiKan BaKyojiH3an;HH Ha cto- 
poHe, o 6 pam;eHHOH k 3 HAOcnepMy (pnc. 4, A). Bo MHornx cjiynanx OTMenajmcB^ 
AejieHHH 3toh KJieTKH. IIpoTeKaiOT ohh aobojibho ynopnAonemio, HanoMHHan pa3- 
BHrae 3nroTHoro npoaMSpno. OAHaKo nepBoe AeJieHne MO>KeT npoxoAHTB He tojibko^ 
nonepeHHO, ho b HeKOTopBix cjiynanx h npoAOJiBHO (pnc. 4, B , B"). IIocjieAyio- 
mne AejieHHH HaSjiioAaiOTCH pe>Ke h hphboaht b cjiynae hx ocymecTBJieHHH k o6- 
pa30BaHHI0 TpeX-, HeTBipeXKJieTOHHOH 3apOABimeo6pa3HOH CTpyKTypBi C aKTHBHBIMH r 
6 oraTBiMH n;HTonjia3MOH KJieTKaMH, npnJieraiomHMH k 3HAOcnepMy (pnc. 4, /?). 

Hh>khhh aHTHnoAajiBHan KJieTKa, pacnojio>KeHHaH Me>KAy xajia3on h aHTnnoAHBiM 
npo 3 M 6 pno, hbho yraeTeHa, ee HApo npeACTaBjieHO HepeAKo h6Ckojibkhmh OTAejiB- 
hhmh crycTKaMH xpoMaTHHa. 

06pa30BaHne 3apoABimeo6pa3HBix CTpyKTyp aHTnnoAHoro nponcxo>KAeHHH — 
Aobojibho peAKoe HBJieHne, H3BecTHoe jihihb y HeMHornx bhaob abotkobbix pacTe- 
hhh (IloAAySHaH-ApHOJiBAH, 1976). y JiHJienHBix noAoSHBie 3apoABimn onncaHBi 
y Allium odorum L. (Tretjakow, 1895; Modilewski, 1930). CoxpaHeHne KJieTOK 
aHTHnoA n hx pa3MHO>KeHHe 6e3 o6pa30BaHHH 3apoABimeo6pa3HBix CTpyKTyp ot- 
MenaiOTCH, corjiacHo IleTpoBOH (1977), y mhothx npeACTaBHTejien tph6bi LUieae 
noAceM. Lilioideae , b tom nncjie h y Fritillaria caucasica . V Gagea chomutovae ohh 
HaSjiiOAajia o6pa30BaHne AsyxKJieTOHHoro npo 3 M 6 pno, thhhhhoto ajih Gagea 
CTpoeHHH. Bonpoc o npnHHHax, BBi3BiBaH)iu;HX o6pa30BaHne npo3M6pno H3 Heonjio- 
AOTBopeHHBix CHHeprnA n aHTHnoA, a TaK>Ke SHOJiornHecKHH cmbicji 3Toro HBJieHHH 
AO chx nop ocTaiOTCH AHCKyccnoHHBiMH. Cooper (1943) nojiaraeT, hto ohh o6pa3y- 
IOTCH HOA BJIHHHHeM pa3BHBaiOII];erOCH 3HTOTHOrO np03M6pH0. 0TOMy o 6 T»HCHeHHK> 
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japoTHBope^aT nacTBie cjiynan 6ojiee paHHero jjejiemiH CHHeprnAH, He m AejieHHe 
HApa 3nroTBi, npoHCxoAHDAHe fla>Ke ao nojmoro cjihhhhh HApa HHijeKJieTKH co cnep- 
MneM (pnc. 3, E). Eru;e MeHee Beponrao, hto pa3BHTne 3nroTHoro npoaMSpno MomeT 
^THMyjinpoBaTb AeJieHne pacnojiomeHHBix AaJieKo ot Hero KJiexoK aHTnnoA. Ha Ham 
B3rjiHA, pa3BHTne npo3M6pno aHTHnoAHoro h cnHeprnAHoro npoHCxomAennH cko- 
pee CBH3aHO C OCoSbIM Hpe3BBIHaHHO aKTHBHBIM COCTOHHHeM AeHTpaJIbHOH KJieTKH,; 
B03HHKai0m;HM HOCJie TpOHHOrO CJIHHHHH. IIoA BJIHHHHeM BeiljeCTB, AH$$yHAH” 
pyiomnx b CHHeprnAH h aHTHHOAH H3 Sbictpo pa3BHBaK)m;erocH aHAocnepMa, 3 th 
KJ ieTKH BoccTaHaBjiHBaiOT chocoShoctb k A^JieHHHM, yTpaneHHyio b pe3yjiBTaTe 
j[H$$epeHq;HpoBKH npn C03peBaHHH 3apoAHmeBoro MeniKa. 

Bonpoc o bo3mo>khom 3HaneHHH 3apoAHmeo6pa3HBix CTpyKTyp CHHeprnA- 
noro h aHTHnoAHoro npoHCxo>KAeHHH, KaK npaBHJio, HCHesaioiAHX k nepnoAy co- 
3 peBaHHH ceMeHH, Majio KeM oScymAajicn. 0. II. KaMejiHHa h M. C. Hkobjicb 
<{1974), Ha6jiK>AaBHiHe MHoroKJieTOHHBie 3apoABimeo6pa3HBie CTpyKTyp bi aHTHnoA¬ 
Horo npoHCxomAeHHH y npeACTaBHTejien poAa Morina L., npeAnojiaraiOT, hto Tanne 
^xpyKTyp bi coAencTByiOT npoijeccy C03peBaHHH 3apoABimeBoro Memna h HaKon- 
jieHHio HHTaTeji bhbix BenjecTB ajih AaJiBHenmero pa3BHTHH 3apoABima h 3HA0- 
«mepMa. 

B HarneM cjiynae aHTnnoAHBie 3apoABimeo6pa3HBie CTpyKTypn, B03HHKaioii];He 
b OTjiHHne ot Morina nocjie onjioAOTBopeHHH, ^yHKiptio HHTaHHH, ohcbhaho, 
He bbihojihhiot. XaJia3ajiBHHH KOHeu; 3apoABimeBoro Memna y pnGmiKa maxMa- 
TOBMAHoro AenpeccnpoBaH, b xoAe pa3BHTHH aHAocnepMa oh KaK 6 bi CABnraeTCH 
b CTopoHy (pnc. 4, B) h, no-BHAHMOMy, Ha 3 toh CTaAHH yme He nrpaeT cynjecTBeH- 
hoh pojiH b HHTaHHH 3apoABimeBoro Memna. IIocTynjieHHio HHTaTejiBHBix BenjecTB 
nepe3 xajia3y npenHTCTByeT, Ha Ham B3rjiHA, hohth nojiHan AereHepaiptH HHmHefi 
HHTnnoABi, KOTopan AOJimHa SbiJia 6 bi nrpaTB pojib nocpeAHHKa b TaKOM nepeMe- 
meHHH. Akthbhbih o6jihk KJieTOK, npnjieraioiAHX k 3HAocnepMy, Tanme CKopee 
roBopHT o noTpeSjieHHH hmh HHTaTejiBHBix Bem;ecTB, He m o ceKpeijHH. IIoAoSHBie me 
coofipameHHH mo>kho BBiCKa3aTB h ho OTHomeHHio k CHHeprnAHOMy npoaMSpno. 

TaKHM o6pa30M, OCHOBHOH OCoSeHHOCTBK) paCTeHHH SyHHCKOH nonyjIHAHH 
BHAeMHHHoro ajih CCCP F . meleagroides hbjihgtch chocoShoctb k o6pa30BaHHio 

HapHAy C 3HT0THBIM CHHepTHAHBIX H aHTHHOAHBIX Hp03M6pH0, B03M0>KH0, CBH3aH- 

na h c ee rnSpHAoreHHBiM nponcxomAeHHeM. 
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B. A. fleMbHHOB 

BJIHflHHE JO A MIX GMELINII (PINACE AE) HA CTPOEHHE 
PACTHTEJIbHOrO nOKPOBA HA BEPXHEH rPAHHIJE ftPEBECHOH 

PACTHTEJIbHOCTH 

V DEMJANOV. THE INFLUENCE OF LARIX GMELINII (PIN ACE AE) ON THE STRUCTURE 
OF VEGETATIONAL COVER AT UPPER LIMIT OF WOODY VEGETATION 

PaccMaTpnBaiOTCH oco6eHHocTH CTpoeHHfl pacTHTejibHoro noKpoBa BOKpyr flepeBbeB jmcTBeH- 
hhijbi PMejiHHa (b hx <|>HToreHHBix dojihx) Ha BepxHea rpamme flpeBecHOH pacTHTejibHocTH Ha 
ceBepo-3ana,n;e rop IlyTopaHa. 

Pe3yjibTaTH HccjieflOBaHHH noKa3ajm, hto cpeAoo6pa3yion];ee B03,n;eHCTBHe jiHCTBeHHHi^Bi 
PMejiHHa Ha pacTemm flpyrnx npycoB npoHBjiHeTCH Ha paccTOHHHH flo 3 m ot ee CTBOJia. Ilpn 3 tom 
CH jia B3aHMo,n;eHCTBHH pacTeHHH bo BHyTpeHHen nacTH hojih bo MHornx cjiynanx cymecTBeHHO 
OTJIHHaeTCH OT TaKOBOH BO BHeiHHeH HaCTH HOJIH, HTO yKa3BIBaeT Ha HX HepaBH03HaHH0CTb B <|>HTO- 
I^eHOTHHeCKOM OTHOmeHHH. 

H3ynaH CTpoeHne pacTHTejibHoro noKpoBa rpymrapoBOK c yHacraeM jihctbch- 
hhijbi TMejiHHa, mbi oSparajin oco6oe BHHMaHne Ha B3anMooTHomeHHH pacTeHHH 
hhjkhhx npycoB BHyTpn ee $HToreHHoro hojih. IIoHHTHe o $HToremioM nojie 6 bijio 
npeji;jio>KeHO A. A. YpaHOBBiM b 1965 r. Hoa $HToreHHBiM nojieM oh noHHMaji «nacTB 
npocTpaHCTBa, b npeAejiax KOTopoa cpeAa npnoSpeTaeT HOBBie CBOHCTBa, onpeAe- 
jineMbie npncyTCTBHeM b Hen AanHoia oco6h pacTeHHH» (YpaHOB, 1965; 251). B Ha- 
CTOHmee BpeMH cpe^n nccjieAOBaTejien Bee SojiBine yTBep>KAaeTCH MHeHne o tom, 
hto pa3Mem;eHHe pacTeHHH b $HTon;eH03e HaxoAHTCH b cooTBeTCTBHH co CTpyKTypoa 
hx $HToreHHBix nojiea, hbjihioiahxch «nepBHHHBiMH HHeHKaMH» (IIopK, 1970) CTpyK- 
TypBi Bcero coo6m;ecTBa. HccjieAOBaHHH pa3MepoB $HToreHHBix nojien pacTeHHH 
npoBOflHJin B. JIonaTHH (1960, 1963), J. F. Arnold (1964), JI. H. ASpaMOBa h 
K. B. KoHHeB (1970), A. A. YpaHOB c coTpyummaMH (YpaHOB, MnxanjiOBa, 1974; 
YpaHOB, TparopBeBa, 1977), H. O. MnxanjiOBa (1975, 1977), A. B. rajiamra c co- 
TpyAHHKaMH (rajiaHHH h AP-, 1977, 1979), JI. B. 3ayrojiBHOBa h H. O. MnxaH- 
jiOBa (1978), K). H. CaMOHJiOB (1980). OflHaKO, HecMOTpn Ha SojiBinoe hhcjio pa6oT, 

B KOTOpBIX HCCJieAOBaTeJIH B TOH HJIH HHOH Mepe KaealOTCH npo6jieMBI $HTOreHHOrO 
hojih, OHa ji;o HacTOHin;ero BpeMeHH ocTaeTcn em;e He^ocTaTOTHO pa3pa6oTaHHOH. 

MaTepnaji ajih AanHoro coo6m;eHHH coSnpajra b JiHCTBeHHHHHBix JinmaHHHKOBBix 
peflHHax Ha BepxHen rpaHHii;e ^peBecHOH pacTHTejibHocTH b OKpecTHOCTHx 03. Kan- 
nyK Ha ceBepo-3ana,n;e rop IlyTopaHa, rAe c 1978 r. npoBO^HT cboh HccjieAOBaHHH 

JleCOTyHflpOBBIH OTpHA IIOJIHpHOH KOMHJieKCHOH 3KCneflHH;HH BoTaHHnecKoro HH- 

CTHTyTa hm. B. JI. KoMapoBa AH CCCP. 

JlncTBeHHHHHbie peflHHBi b BHAe OT^ejiBHBix $parMeHTOB pacnojiaraiOTCH Ha 
nojiornx CKJiOHax h 6a3ajiBTOBBix ycTynax BBirne rpaHHijBi JiecHoro nonca. IHnpnHa 
3 toh hojiocbi 3HaHHTejiBHO KOJieSjieTCH b 3aBHCHMOCTH ot 3kcho3hh;hh ckjiohob. Ha 
CKJiOHax ceBepHOH 3 KCho3hh;hh peflHHBi pacnojiaraiOTCH b mrrepBajie bhcot ot 250 
AO 500 (530), a Ha CKJiOHax k»khoh 3Kcho3hh;hh — ot 500 ao 700 (720) m HaA yp. m. 
CoMKHyTOCTB ApeBecHoro npyca b pe^HHax He npeBumaeT 0.1. flepeBBH bbicotoh 
2—5 m pacnojiaraiOTCH oahhohho hjih HeSojiBHiHMH rpynnaMH — KypraHaMH — 
Ha paccTOHHHH ji;o 10—15 m Apyr ot APyra. Me>KAy hhmh (ocoSemio Ha CKJiOHax 
k)>khoh 3Kcho3hh;hh) xopoHio pa3BHT Hpyc KycTapHOH ojibxh (. DuscheJtia fruticosa 
(Rupr.) Pouzar), b cbh3h c ne m MHorne nccjieAOBaTejm nyTopaHBi (napMy3HH, 1959; 
MnpoHeHKo, 1967, 1975; BoAonBHHOBa, 1975, 1976; KyBaeB, 1975, 1980, h ap*) Ta- 

KHe JIHCTBeHHHHHBie peAHHBI paCCMaTpHBaiOT KaK HOArOJIBAOBBie OJIBXOBHHKH C BTOpr- 
HyBHIHMHCH B HHX OAHHOHHBIMH JIHCTBeHHHAaMH. HoHBBI B peAHHaX MaJIOMOIAHBie 

(10—15 cm); npeoSjiaAaiOT ropHO-TyHApoBBie rjieeBO-neperHOHHBie h top$hho- 
cynecnaHBie hohbbi. 

Oahhm h3 choco6ob on;eHKH bjihhhhh JincTBemraABi Ha pacTeHHH Apyrnx 
npycoB nepe3 H3MeHeHne ycJiOBHH cpeABi Mo>KeT cjiy>KHTB HOBeAeHne pacTeHHH, 
BHHOJIHHIOIAHX pOJIB H3MepHTeJieH CpeABi — $HTOMeTpOB (YpaHOB, MnxaHJiOBa, 

1974). npnMeHHH pa3pa6oTaHHyio HaMH (fle mbhhob, 1978) MeTOAHKy onpeAeJieHHH 
paAnyca $HToreHHoro hojih otaojibhoto A^P^sa no H3MeHemiio B3aHMOAencTBHH: 
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pacTeHHH npn3eMHtix npycoB, yuajiocB ycTaHOBHTB, hto b pejpiHax JiHCTBemraija 
TMejiHHa OKa3HBaeT BJiHHHne Ha pacTeHHH flpyrnx npycoB Ha paccTOHHHH ao 3 m 
ot CTBOJia. ConocTaBJieHne ;n;aHHHx no npoeKTHBHOMy hokphthio h pacnpeji;ejieHHH> 
pacTeHHH HOKa3BiBaeT 3HanHTejiBHBie otjihhhh b nonpoBe rpynnnpoBOK «KypTHH» 
(orpaHHneHHBix pa3MepaMH $HToreHHBix nojien JiHCTBeHHHi^) h rpynnnpoBOK ot¬ 
kpbithx MecTOoSnTaHHH. Bhah, OTHOcnmnecn k KycTapHHKOBOMy npycy (Betula, 
nana L., Salix glauca L., Juniperus sibirica Burgsd.), pa3BHBaiOTCH b rpymmpoB- 
Kax OTKpBITHX MeCTOoSHTaHHH, HO OTCyTCTByiOT B rpyHHHpOBKaX «KypTHH». Tpa- 
BHHO-KycTapHHHKOBBiH Hpyc b rpaHHijax $HToreHHBix nojien JiHCTBemmu; cjio>KeH 
b ochobhom TpeMH BHflaMH — Vaccinium uliginosum L., Empetrum nigrum L.,. 
Carex melanocarpa Cham, ex Trautv., a b rpynnnpoBKax otkphtbix MecTOoSHTamm 
Han6ojiBmee noKpBrrae Hapn;n;y c Carex melanocarpa h Vaccinium uliginosum flaiOT 
TaK>Ke Kobresia myosuroides (Vill.) Fiori et Paol. h Dryas octopetala L. B moxobo- 
jmmaHHHKOBOM nonpoBe TaK>ne Ha6jiio;n;aiOTCH 3aMeTHBie pa3JiHHHH. Tan, ecjm BHyT- 
pn $HToreHHBix nojien JiHCTBemmii; npeoGjia^aiOT Rhacomitrium lanuginosum 
(Hedw.) Brid., Cladina stellaris (Opiz) Brodo, a b hphctbojioboh nac th — Ptili - 
dium ciliare (L.) Hampe h Rhytidium rugosum (Hedw.) Kindb., to b rpynnnpoBKax 
otkpbithx MecTOo6nTaHHH Rhacomitrium lanuginosum npnHHMaeT ynacrae b cjio- 
>KeHHH npyca y>Ke BMecTe c flpyrnMH Bn;n;aMH (Cladina rangiferina (L.) Harm. fl 
Cetraria cucullata (Bell.) Ach., C. islandica (L.) Ach., Nephroma arcticum (L.) 
Torss., Thamnolia vermicularis (Sw.) Ach. ex Schaer., Parmelia centrifuga (L.) 
Ach. h ji;p.). OTMenemrae ocoSemiocTH pacnpe;n;ejieHHH pacTeHHH b peflHHax co3ji;aiOT 
cym;ecTBeHHBie otjihhhh rpynnnpoBOK «KypTHH» ot rpynnnpoBOK otkpbitbix MecTO- 
oSnTaHHH. 

Mo>kho npeji;nojio>KHTB, hto xapaKTep B3anMOOTHomeHHH pacTeHHH h CTeneHB hx 
B3anMOBJiHHHHH b rpyrninpoBKax «KypTHH» h otkphthx MecTOoSnTaHHH 6yAyr 
HeoflHHaKOBBi. C 3toh ijejiBio BHyTpn $HToreHHBix nojien JiHCTBeHHHii; h b rpynnn- 
poBKax otkpbitbix MecTOo6nTaHHH 3aKJiaflBiBajm MejiKne njiomaAKH. ^jih onncaHHH 
TpaBHHO-KycTapHHHKOBoro npyca ncnojiB30BajiH paMKy pa3MepoM 0.20x0.50, 
a fljin MOxoBO-jmmaHHHKOBoro — 0.10x0.25 m (HopnH, 1970, 1979; Thxomhpob, 
HopnH, 1972); b paMKax ynHTBiBajra o6m;ee npoeKTHBHoe noKpHTne npyca h npo- 
eKTHBHoe noKpBiTne OT^ejiBHBix bhji;ob. Bcero 6hjio 3ajio>KeHO okojio 1.5 tbic. Ta- 
khx njioni;aji;oK. 

B KanecTBe oSbcktob ajih H3yneHHH B3anMooTHomeHHH pacTeHHH 6 hjih bh- 
6paHH Han6ojiee pacnpocTpaHeHHBie b pacraTejiBHOM noKpoBe peflHH CHHy3HH 

TABJIHIIA 1 

B3anMOfleHCTBHe bh,o;ob TpaBHHo-KycTapHHHKOBoro npyca Ha MejiKnx iuioma^Kax: 
b <j)HToreHHOM none Larix gmelinii (rjf) h b rpynnHpoBKax otkpbitbix 
M ecTOo6HTaHHH (y)|) b peAHHax 


Bos^eiicTByiomHe bh^h 


BHAbI, 

HcnbiTWBaiomHe 

B03AeiicTBHe 

Vaccinium 

uliginosum 

Vaccinium 

vitis-idaea 

Carex 

melanocarpa 

Kobresia 

myosuroides 

Empetrum 

nigrum 

Wry as 
octopetala 


■nl 


7]2 

’ll 





1 ! 

^1 






1 1 




_ 1 

1 



V accinium 
uliginosum 



0.12 

0.33 

0.07 0.53 

0.09 0.59 

0.70 

0.22 

0.43 

— 

V . vitis-idaea 

o.oT 

~0.22 



— 

— 

— 

— 

0.11 

— 

— 

— 

Carex melano¬ 
carpa 

0.14 

0.13 

— 

— 



0.10 

0.08 

0.6iT 

"0.23 

— 

— 

Kobresia 

myosuroides 

0.14 

0.09 

— 

— 

o.oT" 

”0.23 



— 

— 

— 

— 

Empetrum 

nigrum 

0.36 0.23 

0.10 

— 

0.15 

"0.21 ' 

— 

— 



— 

0.2^ 

Dryas octopetala 

0.63 

0.33 

—. 

— 

— 

— 

— 

— 

— 

0.34 




npHMenaHHe. IIpHBOAHTCH TOJIbKO AOCTOBepHbie SHaqeHHfl KOppeJIHUHOHHblX OTHOUieHHii. 3AeCb> 
h b Tafiji. 2—4 coeAHHeHbi K03$$HAneHTbi, HMeiomne AOCTOBepHyio pasHHuy (t pacc^HTbiBajiH no m^). 
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Phc. 1. 3aBHCHM0CTb npoeKTHBHoro 
nOKpBITHH (4) H BCTpenaeMOCTH (B) 
Vaccinium uliginosum (ocb opduuam) 
ot noKpHTHH Empetrum nigrum (ocb 
a6cufucc) b <|>HToreHHOM none Larix 
gmelinii (i, cnjiouiuau KpnBan) H 
b rpymmpoBKax otkphthx Mecxoo6n- 
TaHHH (2, mmpuxoeau KpnBan) b pe- 
flHHaX. 

3jnecb h Ha pnc. 2— 8 y,u$pu y npueux — 
BeJIHHHHH KOppeJIflIJHOHHbIX OTHOIHeHHft (Tq 2 ). 




10 30 50 70 90 % 10 30 50 70 90 % 


Phc. 2. 3aBHcHMocTb npoeKTHBHoro 
noKpHTHH (^4) h BCTpenaeMocTH (B) 
Vaccinium vitis-idaea (ocb opduuam) 
ot hokphthh V. uliginosum (ocb 
adduce). 

1 h 2 — to )Ke, hto h Ha pnc. 1. 



Phc. 3. 3aBHCHM0CTb npoeKTHBHoro no¬ 
KpHTHH (^4) h BCTpenaeMocTH (B) Cladina 
stellaris (ocb opduuam) ot noKpHTHH 
Ptilidium ciliare (ocb adci^ucc). 

1 H 2 — TO JKe, HTO H Ha pHC. 1. 



10 30 50 70 90 % 10 30 50 70 90 % 


Phc. 4. 3aBHCHM0CTb npoeKTHBHoro no¬ 
KpHTHH (^4) h BCTpenaeMocTH (B) Cladina 
stellaris (ocb opduuam) ot hokphthh 
Rhacomitrium lanuginosum (ocb adci^ucc), 

l m 2 — to me, hto h Ha pnc. 1. 


TrpaBHHO-KycTapHHHKOBoro (Vaccinium uliginosum, V. vitis-idaea, Carex mela- 
mocarpa, Kobresia bellardii, Empetrum nigrum, Dryas octopetala) h moxobo- 
.jinmaHHHKOBoro (Cladina rangiferina, C. stellaris, Cetraria cucullata, C. islandica, 
C. hiascens, Ptilidium ciliare, Rhacomitrium lanuginosum) apycoB. ^jih ycTaHOB- 
JieHHH CBH3H paCTeHHH B CHHy3HHX HCH0JIB30BaJIH KOppeJiaiJHOHHBie OTHOmeHHH 
7] (HopHH, 1969). IIOMIIMO BBIUHCJieHHH KOppeJiaiJHOHHHX OTHOHieHHH, flJIH BCeX 
BHflOB HOflCUHTBIBaJIH H3MeHeHHe HX npoeKTHBHBIX HOKpBITHH npH H3MeHeHHH 
.npoeKTHBHoro hokphthh flpyrnx bhaob h BHaepanBaJin rpa$HKH hx subhchmocth— 
3MHHpHuecKHe jihhhh perpeccHn; BBipaBHHBaHHe hx Ha rpa$HKax ocymecTBJiajiH 
no MeTony I Ie6BimeBa (IIjioxhhckhh, 1961). 

AHaJIH3 HOJiyueHHBIX C HOMOm;BIO CTaTHCTHHeCKHX MeTOflOB Ji;aHHBIX 0 B3aHMO- 
OTHomeHHHx paCTeHHH HOKa3HBaeT, uto CTeneHB B3anMoji;eHCTBHH paCTeHHH, a TaKJKe 
xapaKTep hx B3aHMOOTHomeHHH BHyTpn $HToreHHHx nojien JiHCTBeHHHn; bo mhothx 
'CJ iyaaax OTJinaaiOTca ot TaKOBHX b rpymmpoBKax otkphthx MecTOoSnTaHHH, 
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jjeHCTBHe Ha B3anM00TH0me- 
hhh pacTeHHH flpyrnx npycoB. 
^jih npoBepKH aToro npeflno- 
JIOHCeHHH HO MeTOflHKe, OHH- 
caHHOH BBime, no;n; KpoHaMH 
jmCTBeHHHii; h bo BHeniHHX 

nacTHX hx (JjHToreHHHx nojien 
fla 3 ynajm B3aHMOOTHomeHHH pa- 
<CTeHnii b MHKporpynnnpoBKax 
HH2KHHX npyCOB. 

riojiyneHHBie AamiBie cbh- 
ji;eTejiBCTByiOT o cynjecTBOBa- 
HHH 3HaHHTeJIBHBIX pa3JIHHHH 

bo B3aHMOOTHomeHHHx pacTe- 

HHH BO BHyTpeHHHX H BHeiH- 

hhx nacTHx $HToreHHHx no- 
jien jmCTBeHHHii;, Ha hto 
yKa3BiBaiOT H3MeHemie nan 
xapaKTepa B3anMo;n;eHCTBHH 
bhji;ob, Tan h CTeneHH CBH3en 
hx hokpbithh (pnc. 5—8; 
Ta6ji. 3, 4). C 6ojibhioh AOJieia 
yBepeHHOCTH mo>kho npe,n;no- 
jiaraTB, hto HaHfleHHan 3aKO- 
HOMepHOCTB HBJIHeTCH CJieflCT- 
BHeM (|)HTOI];eHOTHHeCKOH «He- 
paBHon;eHHOCTH» BHyTpeHHen 
h BHenmeii nacTen $HToreH- 
HOrO HOJIH 3TOH .npeBecHOH 
HOpOflBI. 

H3yneHHe CTpyKTypBi pa- 
CTHTeJIBHOrO HOKpOBa peflHH 
noKa3ajio, hto b rpaHHijax 
$HToreHHBix nojien JiHCTBeH- 
hhh; Heoji;Hopoji;HOCTB pacra- 
TeJIBHOrO HOKpOBa 3HaHHTeJIB- 
ho BBime, neM b rpymmpoB- 
Kax OTKpBITBIX MeCTOoSHTaHHH 
(pnc. 9). B rpaHHijax noflKpo- 
HOBBIX HpOCTpaHCTB (BO BHyT¬ 
peHHHX nacTHx $HToreHHBix 

nojien flepeBBeB) M03annH0CTB 
pacTHTejiBHoro nonpoBa CTa- 
HOBHTCH Ji;po6HOH, OTfleJIBHBie 
ajieMeHTBi ee MejiBnaiOT, npn- 
HeM B MOXOBO-JIHHiaHHHKOBOM 
noKpoBe nacTO OBiBaeT 3a- 
TrpyAHHTejiBHBiM npoBecTH rpa- 
HHiptf Me>Kfly COCeflHHMH MHK- 
porpynnnpoBKaMH. B to me 
BpeMH bo BHeniHHX nacTHX 
<|iHToreHHBix nojien ajieMeHTBi 
HeOflHOpOflHOCTH paCTHTeJItHOTO 
HOKpOBa HMeiOT TOpa3flO MeHB- 
inyio apoShoctb, a b rpynnn- 
pOBKaX OTKpBITHX MecTOoSn- 
TaHHH OHH MOryT AOCTHraTB 3Ha- 
^HTejiBHBix pa3MepoB (pnc. 9). 
IIoji;o6Hoe H3MeHeHne xapaK¬ 
Tepa HeOftHOpOAHOCTH CTpyKTyp 



1 j 2 7 BoTaHHHecKHii jKypHaji, JMS 4, 1982 r. 
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Phc. 9. JlncTBeHHHHHaH ocoKOBo-rojiy6HHHaa pe,n;HHa. 

A — TpaBHHO-KycTapHHHKOBbifi flpyc: 1 — Vaccinium uliginsum, 2 — Carex melanocarpa, 3 — Empetrum nigrum*. 
4 — Dry as octopetala, 5 — Kobresia myosuroides. E — MoxoBO-JiHinaftHHKOBbift apyc: 6 — Rhacomitrium lemu - 
ginosum, 7 — Cladina rangiferina, 8 — C. stellaris, 9 — Cetraria cucullata, 10 — C. islandica, 11 — Thamnolia. 
vermicularis, 12 — Nephroma arcticum, 13 — Alectoria ochroleuca ; 14 — ynacTKH c 6oJibmofi hpoOhoctbio moxobo— 
jimnafiHHKOBoro noKpoBa, 15 — y^acTKH, ru;e TpaBHHO-KycTapHHHKOBbift hjih MOxoBO-JiHniaftHHKOBbiii npycte 
OTcyTCTByioT, 16 — npoeKijHfl kpohbi h nojiojKeHHe cTBOJia Larix gmelinii , 17 — rpamma <J)HToreHHoro iiojij®- 

L. gmelinii. 


npn3eMHHx npycoB npn yRajieHun ot n;eHTpa $HToreHHoro hojih k ero nepH^epna 
mh HaSjiioflajiH b peflimax jiecHoro MaccnBa ApBi-Mac Ha TaaMBipe (fleMBHHOB, 
1980). 

TaKHM o6pa30M, jincTBemmije TMejiHHa npHHaAJie>KHT 3aMeTHan pojib b $opMH- 
poBaHHH pacraTejiBHoro noKpoBa pejjHH. IIpoABHraHCB BBepx no ropHBiM CKJionaM, 
jiHCTBeHHHii;a TMejiHHa cbohm $HTOii;eHOTHB;ecKHM B03;n;eHCTBHeM C03ji;aeT Hosyio 
3KOJiorHHecKyio Hnmy. B 3toh HHine — (JnrroreHHOM nojie — $opMnpyiOTCH pacra- 
TejiBHBie rpymmpoBKH, OTJinnaiomHecH ot coceAHHx ynacTKOB He tojibko ho csoeMy 
BHflOBOMy cocTaBy, ho npe^KAe Bcero no CTpoemno. 


JIHTEPATYPA 

A6paMOBa JI. H., K o h h g b K. B. (1970). CTaTHCTHHecKoe oimcaHHG pa3MemeHHBa 
pacTeHHH b npeflenax OAHopoAHoro MaccnBa. Hay^H. aokji. BHcmea dikojibi, Ehoji. HayKH, 10. — 
BacHjieBHH B.H, (1972). Kojihhgctbghhhg mgtoah H3yHGHHH CTpyKTypu pacTHTGJiBH 0 CTn_ 
HTorH HayKH h tgxhhkh. Cep. EoTamraa, 1. — BoAontuHOBa H.G. (1975). PacTHTejib- 
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^ioctb K)ro-3ana,n;a rop IlyTopaHa. B kh.: nyropaHCKan 03epHan npoBHHAHH. HobochOhpck, 
HayKa. — BofloniaHOBa H. G. (1976). PacTHTejibHocTb IlyTopaHa. B kh.: Ojiopa ny¬ 
TopaHa. Hoboch6hpck, HayKa. — T a ji a h h h A. B., Mn3HHa JI. O., n a x o ji- 
h o b a r. H., Ill y m k o b a G. O. (1977). PacnpeAeJiemie pacTeHHH b <|>HToreHHOM none He- 
KOTOpEIX 3,n;H$HKaT0p0B TpaBHHHCTBIX <$HT0H;eH030B. B KH.: CTpyKTypa H flHHaMHKa paCTHTeJIb- 
jaoro noKpoBa. M., HayKa. — P a ji a h h h A. B., H e y r o a o b a T. H. Ill y m k o Ba C. ®. 
<1979). BcTpenaeMocTb bhaob pacTeHHH b <|>HToreHHOM none Deschampsia caespitosa (L.) Beauv. 
< Poaceae ). Eot. jk., 64, 8. — e m b h h o b B. A. (1978). MeTOfl H3yueHHH <j)HToreHHoro hojih 
>a n;peB©cHbix nopofl. Bot. >k., 63, 9. — e m b h h o b B. A. (1980). AHanH3 ijeHOTHuecKOH pojrn 
.jiHCTBeHHHn;bi PMennHa Ha KpanHeM ceBepHOM npeflene pacnpocTpaHeHHH flpeBecHon pacTHTejib- 
'hocth (TanMBip). Bot. hc., 65, 7. — 3ayronbHOBa JI. B., MnxanjioBa H. ®. 
<1978). CTpyKTypa $HToreHHoro hojih y HeKOTopBix njioTHOflepHOBHHHbix 3JiaKOB. Bioji. MOHII, 
•ota. 6hoji., 83, 6. - K y b a e b B. B. (1975). PacTHTejibHocTb 6accenHa 03. HHKnmHrfla h ee 
®HcoTHoe pacnpefleJieHHe. B kh.: nyropaHCKan 03epHan hpobhhh;hh. Hoboch6hpck, HayKa. — 
K y b a e b B.B. (1980). BbicoTHoe pacnpeflejieHHe pacTeHHH b ropax nyTopaHa. JI., HayKa. — 
JI o n a t h h B. fl. (1960). K Bonpocy 06 ycTaHOBjieHHH o6T>eMa accon;Haii;HH h BBiAejieHHH 
^HT0n;eH03a b HaType. Becra. JIPY, cep. reoji. h reorp., 18. — JI o n a t h h B. fl. (1963). 
K Bonpocy 06 ycTaHOBjieHHH o6T>eMa accon;Haii;HH h $HTon;eH03a. YneH. 3an. TapTyc. yHHB., 
145. — MnpoHeHKo 0. H. (1967). XapaKTepncTHKa jiecHon pacTHTejibHocTH ceBepa 
•€peAHe-GH6HpcKoro njiocKoropbn (6accenH p. KoTyn). JlecoBeAemie, 5. — MnpoHeHKoO.H. 
<1975). PacTHTejibHocTb ioro-BocTouHoro ceKTopa rop nyTopaHa. B kh.: nyropaHCKan 03epHan 
iiPObhhahh. Hoboch 6 hpck, HayKa. — MnxaHjioBa H. CD. (1975). Pa3Mein;eHHe oco6en 
• oflHoro BHAa oTHocHTejibHo oco6en APyroro BHAa-3AH$HKaTopa (k npo6jieMe $HToreHHoro hojih). 
AeTope$. KaHA- Ahc. M. — MnxanjioBa H. ®. (1977). 06 H3yueHHH <|>HToreHHoro hojih 
y HJiOTHOAepHOBHHHBix 3JiaKOB. B kh.: CTpyKTypa h A^naMHKa pacTHTejibHoro noKpoBa. M., 
Hayna. — Ho pnH B. H. (1969). npHMeHeHHe KoppeJiHHiHOHHHx oTHomeHHH aJih aHajiH3a 

.B3aHMOOTHOHieHHH BHAOB B paCTHTeJIbHBIX rpyHHIipOBKaX JieCOTyHApBI. B KH.: KoJIHHeCTBeHHHe 
jvteTOAbi aHajiH3a pacTHTejibHocTH. TapTy, H3A- TapTyc. roc. yHHB. — H o p h h B. H. (1970). 
O $yHKiptoHajibHOH CTpyKType pacTHTejibHBix rpynnnpoBOK jiecoTyHApH. Bot. >k., 55, 2. — 
HopHH B. H. (1979). CTpyKTypa pacTHTejibHBix coo6in;ecTB BocTOUHoeBponencKOH Jieco¬ 
TyHApBi. JI., HayKa. — napMy3HH IO.n. (1959). HHBepcHH JiecHon pacTHTejibHocTH b ro¬ 
pax IlyTopaHa. Bot. >k., 44, 9. — Hjioxhhckhh H. A. (1961). EnoMeTpHH. Hoboch- 
^npcK, H3A- Mhh. npocBem;. PCOGP. — n o p k K. M. (1970). npHHHHHBie SKOJiorHuecKHe 

3aBHCHMOCTH CTpyKTypBI paCTHTeJIbHOCTH JiyTOB. B KH.: Mo3aHHHOCTb pacTHTejibHBix coo6in;ecTB 
m ee AHHaMHKa. BjiaAHMnp, Mhh. npocBem;. PGOCP. — CaMonjioB IO.H. (1980). BjiHHHHe 
•$HToreHHoro hojih Festuca ovina L. ( Poaceae) Ha BoccTaHOBJieHne jmmaHHHKOBoro noKpoBa 
aiocjie nojKapa. Bot. >k., 65, 2. — T h x o m h p o b B. A., HopHH B. H. (1972). H3yue- 
Bne pacTHTejibHocTH KaK KOMHOHeHTa 6HoreoH;eH030B KpanHero CeBepa. B kh.: H3yueHHe 6 ho- 
reoii;eH030B TyHApti h jiecoTyHApBi. JI., HayKa. — y p a h o b A. A. (1965). OnToreHHoe nojie. 
B kh.: npo6jieMBi coBpeMeHHon OoTaHHKH, 1. M.; JI., HayKa. — y p a h o b A. A., P p h- 
r o p b e b a H. M. (1977). K TeopHH <|>HToreHHoro hojih. B kh.: CTpyKTypa h AHHaMHKa pacTH- 
TeJibHoro noKpoBa. M., Hayna. —y paHOB A. A., MnxanjioBa H. O. (1974). 
M 3 onBrra H3yneHHH $HToreHHoro hojih Stipa pennata L. Bioji. MOHn, ota. 6hoji., 79, 5. — A r- 
n o 1 d J. F. (1964). Zonation of understory vegetation around a juniper tree. J. Range Manag., 
17 , 1 . 

EoTaHHuecKHH HHCTHTyT nojiyueHo 9 I 1981. 

Jim. B. JI. KoMapoBa AH GCCP, 

JleHHHrpaA- 


YRK 582.475 : 581.527.5 (479) 


K. II. IIonoB 

K yTOHHEHHIO BOCTOHHOJl rPAHHIJM APEAJIA 
PICEA ORIENTALISM ABIES NORDMANNIANA (JPINACEAE) 

HA EOJIbIHOM KABKA3E 

K. P. POPOV. TO THE SPECIFICATION OF THE EASTERN BORDER OF THE AREA OF PICEA 
ORIENTALIS AND ABIES NORDMANNIANA (PINACEAE) 

B CBH3H c hobbimh HaxoAKaMH Picea orientalis h Abies nordmanniana b KaccapcKOM h I(eH- 
’CKom ymejibHx (CeBepHan OceTHH) yrouHneTCH BocTOUHan rpaHHii;a hx apeajia Ha ceBepHOM Manpo- 
^KjioHe Bojibmoro KaBKa3a. AHajiH3npyiOTCH jiHTepaTypHBie AanHBie, KacaiomHecH 6nojiorHH, 
I’eorpa^HH h n;eHOJiorHH sthx bhaob. OTMeuaeTCH «ocjia6jieHHe ho3hh;hh» poaob Picea h Abies 
m COBpeMeHHOM paCTHTeJIbHOM HOKpOBe TopHOH OceTHH. 
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EfeyneHHio Shojiothh, aKOJiorHH, cncTeMaTHKH, najieoreorpa(|)HH h reorpa$HHi 
ejin boctohhoh Picea orientalis (L.) Link h hhxtbi HopAMamia, hjih KaBKa3CKOH^ 
Abies nordmanniana (Stev.) Spach yAeJiHJiocB SojiBinoe BHHMaHHe mhothmh nccjie- 
AOBaTejiHMH $jiopBi KaBKa3a (MeflBefleB, 1883, 1919; KenneH, 1885; AKHH^neB, 
1894; MapKOBHH, 1906; CnHCKan, 1933; Eym, 1935; TpoccrenM, 1939, 1948; MajieeB r 
1939, 1940; ryjmcaniBHjm, 1940, 1941, 1960, 1964; ryjiHcaniBHJiH h ap*, 1975; 
BacHJiBeB, YxaHOB, 1949a, 6; ConaBa, 1949; flojiyxaHOB, 1940, 1964, 1977; flojiy- 
xaHOB, Cxnpejm, 1959; TepacnMOB, 1948; OpjiOB, 1949a, 6; MaxaTaA3e, 1949, 
1966; MeTpeBejm, 1954; HenniTa^T, 1955; TyMaA>naHOB, 1955, 1961; KojiaKOBCKHH, 
1955; Obchhkhh, 1959, 1964; TaJiyniKO, 1966, 1976a, 6; A6yjiaA3e, MHp3aniBHJiH, 
1967; KBaHHji;3e, IHapanraj^e, 1972; Eo6poB, 1978, h AP-)* 

Ho, HecMOTpn Ha 6ojn>myio H3yneHHOCTB ejin boctohhoh h hhxtbi KaBKa3CKOH r 
Ao nocjieAHHX JieT b JiHTepaType npnBOAHTCH caMHe npoTHBopenHBBie AaHHBie* 
(cm. HH>Ke), KacaiomHecH boctohhoh rpaHHAHi apeajia 3thx bhaob Ha ceBepHBix ckjio- 
Hax EojiBHioro KaBKa3a (ryjiHcaiHBHJiH, 1964; ryjincaiHBHJiH h ap*, 1975; rajiynmo, 
1966, 1978; «ApeajiBi. . . », ; 1977; HcaneHKa, 1980, h ap*)* 


reorpa$HHecKHii nyHKT 

Picea orientalis 

Abies nordmanniana 

Hctokh p. Ky6aHb 

KenneH (1885) 


P. Te6epfla 

MaxaTafl3e (1949), «Apeajiti 
jjepeBBeB h KycTpaHHKOB 
GCGP» (1977), Bo6poB 
(1978), HcaneHKo (1980) 

«ApeajiH jjepeBBeB h KycTapHHKOH 
GGGP» (1977) 

Ka5apAHHo-BajiKapnH (Ka- 
6apfla, p. TiOTiOH-cy) 

TpoccrenM (1948), Koc (1951) 

Bym (1935), Eepr (1938), Tpocc- 
renM (1948), Koc (1951), Maxa- 
Ta,n;3e (1949), TyjiHcamBHjiH (1964), 
PajiymKo (1966, 1978), Tojiro$- 
cKan (1971), Eo6poB (1978), Tax- 
Ta,n;>KHH (1978), HcaneHKo (1980> 

CeBepHaa OceTHH. flnropcKoe 
ymeJiBe (p. Ypyx) 

MapKOBHH (1905), MeflBe- 
fleB (1919) 

MeflBe^eB (1883) 

IJencKoe ymeJiBe (p. I^efiflOH) 

KaccapcKoe ymejiBe (p. Ap- 

flOH) 

HapcKaa KOTJiOBHHa (p. Hap- 
flOH) 

OceTHH, 6e3 yKa3aHHH reo- 

flsarypoB (1964), PajiyniKo 
(1966, 19766, 1978), Ey- 
^yH (1968) 

AKHH$neB (1894) 

MapKOBHH (1906), Bym (1935) 

flsarypoB (1964) 

«0jiopa GGGP» (1934), Eepr 

«0jiopa GGGP» (1934), IIlH$$epc- 

rpa$HHecKoro nyHKTa 

(1938), niH$$epc (1953), 
Tojiro^cKaH (1971) 

(1953) 


YcTaHOBJieHHe me boctohhbix npeAejiOB npon3pacTaHHH poaob Picea h Abies • 
Ha ceBepHOM MaKpocKJioHe Eojibihoto KaBKa3a HMeeT SojiBinoe 3HaneHne ajih no- 
3HaHHH HCTopnn ero $jiopi>i, yTOHHeHHH rpaHHii; pacnpocTpaHeHHH, pa3pa6oTKH Me- 
ponpnHTHH no oxpaHe AaHHBix bhaob Ha rpaHHii;e apeajia. B HacTOHm;eM cooSmemm 
mh nonBiTaeMCH npoaHajiH3HpoBaTB jiHTepaTypHBie AanHBie, KacaiomHecH boctohhbix 
py6e>KeH pacnpocTpaHeHHH P. orientalis h A. nordmanniana , aohojihhtb h yTOHHHTB- 
HMeionptecn CBeAeHHH no 3TOMy Bonpocy h onncaTB HOBBie MecTOHaxo>KAOHHH 3 thx 
BHAOB B CeBepHOH OceTHH. 

CoBpeMeHHoe pacnpocTpaHeHne A. nordmanniana Ha ceBepHOM MaKpocKJiOH^ 
EojiBHioro KaBKa3a npnyponeHO k jiecaM CeBepo-3anaAHoro KaBKa3a. K BOCTOKy 
ot rpaHHABi CBoero cnjioniHoro apeajia nnxTa KaBKa3CKan OTMeneHa He6ojiBHiHMH 
ocTpoBKaMH b BepxoBBHx p. Ky6aHH (KenneH, 1885; ryjiHcaniBHJiH h AP-, 1975), 
Aajiee Ha boctok nocjie HenoToporo nepepBiBa OHa bhobb nonBJineTCH b Saccemie- 
p. Tepen, rAe H3BecTHa tojibko b BepxoBBHx p. TiOTiOH-cy — JieBoro npnTOKa 
p. Hepen EajmapcKHH (Bym, 1935; Eepr, 1938; MaxaTaA3e, 1949; Koc, 1951;. 
ryjiHcaniBHJiH, 1964; TajiyniKO, 1966, 1978; Tojiro^CKan, 1971; Eo6poB, 1978), 
h b CeBepHOH OceTHH no p. Ypyx (KenneH, 1885; MeABeAeB, 1919). 

A. H. TajiyniKO (1966) OTMenaeT, hto BOCToraee p. floyT (KapanaeBO-HepKecnn)' 
nnxTa KaBKa3CKan OTMeneHa jihihb b KaSapAHHO-EajiKapnH h hto 3to MecTOHaxo;K- 
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jjeime mee t SojiBinoe Haymaoe 3HaneHHe, Tan nan CBHAeTeJiBtfTByeT o tom, hto b npom- 
jiom nnxTa KaBKa3CKaa fouia 6 ojiee nrapoKo pacnpocTpaHeHa h npoHHKajia b IJeHT- 
paJiBHHH KaBKa3. 

B 1976 r. HeAaJieKO ot I^eacKoro jieAHHKa (npaBBia 6 eper p. I^eaflOH, 1900 m 
Ha;n; yp. m.) Haaji;eHO A^peBO hhxtbi KaBKa3CKOH, npoH3pacTaioii];eH b CMemaHHOM 
jiecy H 3 Pinussosnovskyi Nakai, Betula litwinowii Doluch., Sorbus caucasigena Kom. 
h Ap. BbicoTa A^peBa 2 m, AnaMeTp CTBOJia 10 cm. B 1977 r. Ha rpeSHe Me>KAy yponn- 
m;aMH «yHJin;a» h «CnAaH» b KaccapcKOM ynjejiBe ( 6 acceim p. Apaoh) Ha bbicotc 
2200 MHaA yp. m. o 6 Hapy>KeHO BTopoe AepeBO hhxtbi KaBKa3CKon. E[poH3pacTaeT 
oho Ha CKJiOHe boctohhoh 3KCho3hh;hh b CMemaHHOM Jiecy H3 Betula litwinowii , 
Pinus sosnovskyi , Sorbus caucasigena , Salix sp. h AP- BbicoTa A^peBa 3.5 m, A^aMeTp 
CTBOJia 15 cm, B03pacT okojio 40 jieT. E[oapoct b o6ohx cjiynanx OTcyTCTByeT. 

IIo ceBepHBiM cKJiOHaM TjiaBHoro KaBKa3CKoro xpeSTa, Hamman ot p. nmexe* 
Picea orientalis BCTpenaeTCH oahhhhho. K BOCTOKy, b 6 acceime p. Bejion, ejiB bo- 
CTOHHan OTMeneHa oahhhhho h KaK npnMecB — b hhxtobbix jiecax. EjiOBBie Jieca 
pacnojio>KeHBi BOCTOHHee, HanmiaH ot Saccemia p. Majion JlaSu ao SaccenHa p. Te- 
6 epABI (OBCHHKHH, 1959). OHH HeSoJIBHIHMH OCTpOBKaMH BCTpeHaiOTCfl B BepXOBBHX 
p. Ky 6 aHH (ryjincaiHBHJiH h AP-, 1975). Ha ceBepHux cKJiOHax TjiaBHoro KaBKa 3 - 
CKoro xpe 6 Ta boctohhoh rpammen pacnpocTpaHeHHH P. orientalis cwraeTCH 6 ac- 
cenH p. Tepen (ryjincaiHBHJiH, 1964). H. A. Bym (1935), a 3 aTeM h K). H. Koc (1951) 
OTMenaiOT, hto ejiB BOCTOHHan h nnxTa KaBKa3CKan, KOTopBie rnnpoKo pacnpocTpa- 
HeHBi b 6 ojiee 3 anaAHBix ropHBix Jiecax CeBepHoro KaBKa3a, b KaSapAe o 6 Hapy>KeHH 
jihhib eAHHHHHBiMH 3K3eMnjiHpaMH b BepxoBBHx p. HepeK, b HHnmen nacTH ynjejiBH, 
o6pa30BaHHoro p. TiOTiOH-cy — hphtokom p. HepeK. Em;e BOCTOHHee, no a&hhhm 

C. MeABeAeBa (1919), HeSojiBinonocTpoBOKP. orientalis 6biji H 3 BecTeH b BepxoBBHx 
p. Ypyx (CeBepHan Oceran, ^Hropnn) no ynjejiBHM BapTyn h Enjinra. Ha npo- 
H 3 pacTaHne ejm b flnropHH yKa 3 BiBaeT Tamne B. B. MapKOBnn (1905 : 675): «IIo 
Aopore k JieAHHKy b Jiecy mbi BCTperajin HecKOJiBKO mojioabix ejien Picea orientalis 
(no-AHropcKH — «Ha3»)». fl. A. ^3arypoB (1964) OTMenaeT, hto ejiB BOCTOHHan nan 
BKpanjieHHan nopoAa BCTpenaeTCH b ropax flnropHH. Oh TaK>ne cwraeT, hto ,OHa 
npoH3pacTaeT b IJeiacKOM ynjejiBe, ho 3to He noATBep>KAOHO repSapHHMH cSopaMH 
h ocHOBBiBaeTCH Ha a&hhbix JiecoyCTpoHTejien. O Haxo?KAGHHH ejm boctohhoh 
b I(eHCKOM ymejiBe coo 6 m;aeT h A. C. ByAyH (1968). Ha npon 3 pacTaHne P. orien¬ 
talis BOCTOHHee IJen, b KaccapcKOM ynjejiBe, yKa 3 HBaiOT H. H. AnnH^neB (1894: 2) 
«ropu 6 ojiBHieH nacTBio hokpbitbi BBepxy cochoio, ejiBio h 6epe30io» h MapKOBira 
(1906 : 203): «HanpoTHB 3thx hctohhhkob (Hapcnne MHHepajiBHBie. — K. II.) 
npOBOAHHKH yKa3aJIH MHe rJIHHHCTBIH o 6 pBIB, TAe HecKOJiBKO JieT TOMy Ha3aA BOAOIO 
Hap-AOHa otmhjio nacTB 3Toro o 6 p ( BiBa, b kotopom OKa3ajmci> ocTaTKH hoctpohkh, 
coopy>neHHOH H3 ejm ( Picea orientalis Poir.). IIpeAaHHH 06 3tom nuiJiBe y MecTHBix 
>KHTejieH HHKaKoro HeT, ho ohgbhaho, 3to oneHB apgbhhh nocTpoima. npnBe3TH cioAa 
H3 3aKaBKa3BH ejiB, npeAnojio>KHJiH moh hpoboahhkh, bpha Jin 6bijio bo3mo>kho, 
h ocTaeTCH AyMaTB, hto AOJi>KHa SbiJia 3aocb ejiB npon3pacTaTB b h3o6hjihh. 9to 
noATBep>KAeHO HaxoAKon HaMn b tom jiecny Me>KAy c. Hap h L(mh, kotopbih h ohh- 
caji BHine, AByx mojioabix AepeBen; ejm — OAHoro npnMepHO 10, Apyroro 20 JieT. 
flepeBija 3th pocjrn no CKJiOHy BBirne Aoporn». Bym (1935:50) Taione OTMenaeT npo- 
H3pacTaHne ejm b BepxoBBHx Sacceiraa p. Apaoh: «em;e BOCTOHHee ejiB BCTpenaeTCH 
b CeBepHOH OceTHH 6jih3b c. Hap». HMeiOTcn ycTHBie coo 6 m;eHHH o npon 3 pacTaHHH 
ejm b APyrnx ymejiBHx CeBepHOH Oceran (b Cbaohckom yin;ejiBe). 

TaKHM o6pa30M, c. Hap HBJineTCH caMBiM boctohhhm nyHKTOM Ha ceBepHOM 
MaKpocKJioHe BojiBmoro KaBKa3a, rAe nccjieAOBaTejm bhacjih >KHBBie 3 K 3 eMnjinpBi 
h HCKonaeMBie ocTaTKH ejm boctohhoh. Ho b ho3ahhx (^jiopncTHHecKHx paSoTax 
b abhhom panoHe (KopHaeBa, 1963) ejiB He OTMenaeTcn. Bhahmo, 3 K 3 eMHJinpBi, 
o KOTopBix nncajiH AKHH(|)HeB, MapKOBHH, Bym, y>ne He coxpaHHJincB. 

B 1976 r. mbi Hamjin A®a Aepesa ejm boctohhoh Ha ceBepHOM CKJiOHe KaJiBnep- 
CKoro xpeSTa b 2 km ot hoc. EypoH Ha BBicoTe 1700 m HaA yp. m. Ohh pacTyT b 6y- 
kobom jiecy. BbicoTa oahoto Aepeea 7 m, AnaMeTp CTBOJia 30 cm, BToporo — 5 m, 
AnaMeTp CTBOJia 25 cm. noApocTa HeT, bhahmo, noTOMy (nan OTMenaeT A. T. flojiy- 
xaHOB, 1977), htohoa nojioroMSyKa ejiB B03o6HOBJineTCH njioxo, Tan KaK b JiecHOM 
noACTHJiKe H3 onaAa 6yKOBBix JiHCTBeB B03HHKaiOT ycjiOBHH, He 6jiaronpHHTCTByio- 
m;ne pa3BHTHio bcxoaob ejin. no3>Ke, b 1978—1979 rr., b KaccapcKOM ym;eJiBe 6 bijih 



TjaKCOH 



CoBpeMeHHaa BocTOHHan rpamma apeajia Picea orientalis h Abies nordmanniana Ha ceBepHOM 

MaKpocKJioHe Bojitmoro KaBKa3a. 

I — rjiaBHtifi KaBKa3CKHii Bonopasneji; 2 — jiemiHKH; 3 — TapcKHii top$hhhk; 4 — rpamnja CeBepo-OceTHH 
CKoro 3anoBeAHHKa; 5 — Mecro npoH3pacTaHHH ejiH boctohho# (MapKOBHH, 1906; Eym, 1935); 6 — to »e (Meu;- 
Be«eB, 1919); 7 — to me (A3arypoB, 1964; EyjnyH, 1968; TajiyinKo, 1978); 8 — caMoe boctohhoo H3 H 3 BecTHBix 
BHacToamee BpeMH MecTOHaxojKneHHii nHXTbiKaBKa3CKoii (Eym, 1935; Eepr, 1938; Hoc,@1951; ryjiHcaniBHjiH, 1964; 
TajiyuiKO, 1966, 1978; TojiroftcKafl, 1971; «Apeajibi. . .», 1977; TaxTamKHH, 1978; Eo6poB, 1978; Hcanemto, 
1980); 9 — HaxouiKH nnxTbi KaBKa3CKoii b 1976—1977 it.; 10 —HaxoAKH ejin BOCTOHHoft b 1976—1977 it.; 

II — rpamuja jiecoB H3 ejiH BocTOHHoii h nnxTbi KaBKa3CKofi; 12 — rpamnja apeajia nwxTbi KaBKa3CKoii mo no- 
CJieHHHx HaxojuoK (1976—1979 rr.); 13 — coBpeMeHHaa rpamma apeajia ejiH BOCTOHHoft h nnxTbi KaBKa3CKoft. 


o6Hapy>KeHBi KaK e^HHHHHHe 3K3eMHJinpBi ejin boctohhoh (ypoHHm;e Kocca), TaK 
H Aejian ejiOBan pom;a co cjieflaMH nopySoK h c noApocTOM (Ha npaBOM 6epery p. Ap- 
AOH Ha BBicoTe 1600 m HaA yp. m., yponniije «Me>KKOM»). 

TaKHM o6pa30M, Ha TeppnTopnH CeBepHOH Oceran HaM yme H3BecTHO aobojibho 
MH oro flepeBBeB ejin boctohhoh h A»a MecTOHaxo>KfleHHH hhxtbi KaBKa3CKOH. HoBHe 
HaxoftKH ejin boctohhoh h hhxtbi KaBKa3CKon noji;TBep>Kji;aiOT cnpaBeAJiHBOCTB bh- 
CKa3BiBaHHH B. 3. r yjincaiHBHJiH c coaBTopaMH (1975) o tom, hto pacnpocTpaHeHne 
3THX BHAOB B 3HaHHTe«JIBHOH Mepe COBHaflaeT. B CHJiy pa3JIHHHH B pnfle 3KOJIOrHHe- 
CKHX OCo6eHHOCTeH eJIH BOCTOHHOH H HHXTBI KaBKa3CKOH rpaHHIja JieCOB eJIH HO epaB- 
HeHHIO C HHXTOH HeCKOJIBKO CflBHHyTa K BOCTOKy. KpaHHHe HyHKTBI pacnpocTpaHe- 
iihh 3thx bhji;ob coBnaAaiOT. Mh nojiaraeM, hto Ha KapTax apeajiOB ejin boctohhoh 
h nnxTH KaBKa3CKOH (IIInMaHioK, 1964; «ApeajiBi. . .», 1977, h AP-) OTMeneHHyio bo- 
CTOHHyio rpamujy apeajia Ha ceBepHOM MaKpocjioHe Bojibihoto KaBKa3a cjie- 
AyeT cwraTB He rpammeH apeajia bhaob, a rpammen JiecoB H3 3 thx nopoA- Tpa- 
HHii,a apeajiOB AanHBix bhaob hpoxoaht 3HanHTejiBH0 BOCTOHHee (cm. pncyHOK). 

Ha h)>khom MaKpocKJioHe Bojibihoto KaBKa3a caMoe BOCTOHHoe MecTO npoH3pa- 
CTaHHH ejin boctohhoh HaxoflHTCH b ynjejiBe IJ^HnypHC-xeBH (6acceHH p. AparBn), 
KOTOpoe cwraeTCH caMHM boctohhbim nyHKTOM pacnpocTpaHeHHH ejin boctohhoh 
b CHCTeMe TjiaBHoro KaBKa3CKoro xpeSTa h KJiHMaTHnecKOH rpammeH ee npoH3- 
pacTaiiHH (TyjiHcaniBHJiH, 1941; flojiyxaHOB, 1977). IIphhhhoh OTCyTCTBHH 3toto 
BH^a BOCTOHHee yKa3aHHBix nyHKTOB JI. C. Bepr (1938), ryjiHcaniBHJiH (1941) h 
flojiyxaHOB (1977) CHHTaiOT oneHB SojiBinyio cyxocTB B03Ayxa h HeAOCTaTOHHoe ko- 
JIHHeCTBO OCaAKOB. 9th >Ke $aKTOpBI OKa3BIBaiOT BJIHHHHe H Ha pacnpocTpaHeHne 
ejin boctohhoh Ha ceBepHOM MaKpocKJioHe KaBKa3CKoro xpe6Ta. Bepr (1938 : 188) 
OTMenaeT: «k BOCTOKy ot TeSepABi KJiHMaT 3anaAHoro E[peAKaBKa3BH CTaHOBHTCH 
cyme, h xBOHHBie Jieca H3 hhxtbi h ejin nocTeneHHO Hcne3aiOT, xoth OTAOJiBHBie bk- 
3 eMnjinpBi ejin BCTpenaiOTCH ao CeBepHOH Oceran, a hhxtbi h raca ao BajiKapnH». 
IIoAoSHoe MHeHHe pa3AeJimoT h A. B. Bhh;hh c coaBTopaMH (1966) h AP- 

CjieAOBaTejiBHO, no io>KHOMy CKJiOHy TjiaBHoro KaBKa3CKoro xpeSTa ejiB bo- 
CTOHHan h HHXTa KaBKa3CKan 3axoAHT BOCToraee, w no ceBepHOMy. A. A. Tpocc- 
reHM (1939) OTMenaji, hto b npenome reojiorHHecKne anoxn A. nordmanniana « 
bhahmo, 6BiJia pacnpocTpaHeHa A^JiBme k BOCTOKy ot coBpeMeHHOH CBoen rpaHHDiBi, 
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bo «cjie;n;oB» Tanoro pacnpocTpaHeHHH mbi nona He HMeeM. B nocjieAyiomHe toabi 
(TyMa,n;>KaHOB, 1955 ; HenniTaAT, 1955 ) npn aHajiH3e hh>khhx cjioeB tjihh, hoacth- 
jiaiomHX TapcKHH top$hhhk (CeBepHan OceTHH, npnMepHO b 60 km BOCTOHHee MecT 
HOBLIX HaXOflOK), 06Hapy?KeH0 AOBOJIBHO MHOTO HBIJIBJABI AByX BHflOB eJIH ( 7 . 3 %), 
oahh H3 KOTopux coBpeMemia h ejib Picea orientalis. OTMeneHO 3AecB h npncyTCTBHe 
hbijibabi hhxtbi ( 2 . 4 %). flaHHBie pajiHHOJiorHnecKoro aHajiH3a Tapcnoro Top$HHHKa 
paiOT AOKa3aTejiBCTBa 6ojiee ninpoKoro b npomjiOM pacnpocTpaHeHHH ejin h hhxtbi 
Ha CeBepHOM KaBKa3e, a no HCKonaeMBiM ocTaTKaM ejiB BOCTOHHan H3BecTHa pa>ne 
c lora CeBepHoro Ypajia (flopo^eeB, 1953 ). 

IlajmHOJiorHHecKHe paHHBie nopTBep^KpaiOT cymecTBOBamie ejin boctohhoh h 
HHXTBI KaBKa3CKOH B flOJieflHHKOBBIH nepHOfl BOCTOHHee p. TepeK no CeBepHBlM 
CKJiOHaM TjiaBHoro KaBKa3CKoro xpeSTa. OTCTynaime boctohhoh rpaHHpBi ejin h 
hhxtbi, bhahmo, HananacB b nocjiejiepHHKOBoe BpeMH. KteyneHne oco6eHHOCTeH 
coBpeMeHHoro pacnpocTpaHeHHH P . orientalis h A. nordmanniana no3BOJineT npep- 
hojio>khtb, hto npopecc OTCTynaHHH rpaHnn; apeajiOB 3thx bhaob k 3anapHOMy 
KaBKa3y npoAOjmaeTCH h b Hanie BpeMH, a hx HajiHnne b cocTaBe JiecoB CeBepHon 
OceTHH CBHpeTejiBCTByeT o ninponoM pacnpocTpaHeHHH 3thx bhaob Ha CeBepHOM 
KaBKa3e b nponuioM. OcTpoBHoe MecTOHaxo>KAeHHe ejin c hjioaohochiahm ppeBO- 
CToeM I 6oHHTeTa, oShjibhbim hoapoctom roBopHT o 6ojiee mohjhom pa3BHTHH 3pecB 
ejiOBBix ppeBOCToeB b nponuioM h o tom, hto 3th MecTa npoH3pacTaHHH ejin no kjih- 
MaranecKHM noKa3aTejiHM, BeponTHO, paJieKH ot npepejiOB ee npoH3pacTaHHH. 

AHajiH 3 coBpeMeHHoro pacnpocTpaHeHHH ejin boctohhoh h hhxtbi KaBKa 3 CKOii 
Ha ceBepHOM ManpocjiOHe Eojibihoto KaBKa 3 a h KJiHMaTnnecKHx ocoGemiocTent 
3 Toro pernoHa noKa 3 aji, hto coBpeMeHHBin apeaji hhxtbi h ocoSemio ejin, Ha Eojib- 
moM KaBKa 3 e MeHBine TeppHTopnn c KJiHMaTHnecKH bo3mo>khbimh hjih hhx ycjio- 
BHHMH npOH 3 paCTaHHH. IIOAoSHOe HeCOOTBeTCTBHe npOH 3 paCTaHHH eJIH ee KJIHMaTH- 

necKH B 03 M 0 >KH 0 My apeajiy OTMenajiocB h hjih 3aKaBKa3BH (ryjiHcaniBHJiH, 1940 ; 
flojiyxaHOB, 1940 ). 

Oahhm H3 poKa3aTejiBCTB 6ojiee ninpoKoro b nponuioM pacnpocTpaHeHHH ejin 
b necax CeBepHon OceTHH HBJineTCH TaK>Ke cyipecTBOBaHne oceTHHCKoro Ha3BaHHH 
ejin «Ha3»; ejiB Torpa HcnojiB30BajiacB b xo3HHCTBeHHon penTejiBHOCTH pa>Ke pjih no- 
CTpoen (MapKOBHH, 1906 ). 

flojiyxaHOB ( 1940 ) oahoh h3 npHHHH coKpaipeHHH TeppHTopnn ejiOBBix JiecoB 
b boctohhbix HacTHx apeajia b 3aKaBKa3Be b HCTopnnecKoe BpeMH cnnTaeT nojKapn,; 
6ojiee nacTBie b 3acymHBBie ropBi; c HOHBJieHneM nejiOBeKa JiecHBie no>KapBi ynacra- 
jihcb h CBirpajiH pemaioipyio pojiB b pacnpocTpaHeHHH ejiOBHx JiecoB b 3tom pernoHe. 
3 thm, bhahmo, ,o6T»HCHHeTCH h OTCTynaHHe ejin h hhxtbi Ha CeBepHOM KaBKa3e, ; 
rpe aHTponoreHHBiH $aKTop ycnjinji coKpaipeHne apeajia, BH3BaHHoe H3MeHeHHHMH 
KJiHMaTa. 

AHajiornHHoe HBJieHne OTCTynaHHH ejin boctohhoh c BOCTOKa Ha 3anaA Ha6jno- 
paeTCH h b 3aKaBKa3Be. flojiyxaHOB ( 1977 : 78 ) OTMenaeT: «cypH no CKypHBiM a&hhbim 

HBIJIBpeBBIX aHaJIH30B, B 3HOXy, CHHXpOHHyiO BIOpMCKOMy ojiepeHeHHio, eJlB B 3 a- 
KaBKa3Be npoHHKajia npnMepHO Ha 1 ° BOCTOHHee ee coBpeMeHHBix py6e>KeH, ho, 
bhahmo, y>Ke h Torpa He nrpajia TaM 3aMeTHOH pojin b jiecHBix jiaHpma^Tax. 3 a 
rojiopeHOBoe BpeMH OHa OTCTynnJia k coBpeMeHHOH rpaHnpe apeajia». 

HoBBie MeCTOHaXO>KfleHHH eJIH BOCTOHHOH H HHXTBI KaBKa3CKOH, BepOHTHO, H0 
hbjihiotch caMBiMH KpaHHHMH Ha ceBepHBix CKjiOHax Bojibihoto KaBKa3a, H B 6y- 
PyipeM C paCIHHpeHHeM HCCJiepOBaHHH B03MO>KHBI HOBBie HaXOpKH paHHBIX BHAOB eipe 
BOCTOHHee b Saccemie p. Onar^OH. 

HoBBie HaXOflKH TpeTHHHBIX peJIHKTOB HHXTBI KaBKa3CKOH H eJIH BOCTOHHOH Cy- 
m;ecTBeHHO aohojihhiot Hanie npeACTaBJieHne 06 hctophh h reorpa(|)HH 3thx bhji;ob w 
pe^KHx ajih OceTHHCKoro $jiopHCTHHecKoro onpyra TepcKon noji;npoBHHi];HH (ra- 
jiymKo, 1976 a). OaKT o 6 Hapy>KeHHH hx b npe^ejiax 3toh hoahpobhhi];hh Ha Teppn- 
Topnn CeBepo-OceTHHCKoro 3anoBeflHHKa npe^CTaBJineT HHTepec npe>Kji;e Bcero 
HOTOMy, hto AonojiHneT h yTOHHHeT o 6 m;He KOHTypBi hx npe>KHero, 6 ojiee ninpoKoro 
apeajia, BOCTOHHyio rpaHHii;y hx coBpeMeHHoro pacnpocTpaHeHHH Ha ceBepHOM MaK- 
pocKjione BojiBmoro KaBKa3a h, bo3mo>kho, hbhtch kjiiohom k pa3ra^Ke HeKOTOpBix 
BOHpOCOB HCTOPHH $JIOpBI CeBepHOTO KaBKa3a. 

CjieAyeT Tann^e otmcthtb, hto ;n;o 0 Jie,n;eHeHHH ^peBHHe pejiHKTBi 6mjih mnpoKo 
pacnpocTpaHeHBi Ha TeppHTopnn BojiBmoro KaBKa3a (KojiaKOBCKHH, 1955 ; TyMaA- 
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jKaHOB, 1955, 1961; HenniTaAT, 1955; TajiymKO, 19766). OAHano b pe3yjiBTaTe ojie- 
fleHeHHH h oxjia>Kji;eHHH KJiHMaTa oahh bhabi coBepmeHHO BHMepjra, a Apyrne co- 
xpaHHJiHCB tojibko b pe^yrnyMax. flpKHM npnMepoM 3TOMy HBJiaeTCH coxpaHeirae 
Ha TeppHTopnn CeBepo-OceTHHCKoro 3anoBeAHHKa ijejioro pnAa bhaob, h b tom nncjie 
eJII BOCTOHHOH H HHXTBI KaBKa3CKOH. 

CoBpeMeHHBie KOHTypBi apeajia ejin boctohhoh h hhxtbi KaBKa3CKofi h Been $op- 
Maii;HH TeMHOXBOHHBix JieCOB Ha BOJIBHIOM KaBKa3e xopomo o6t»HCHHIOTCH A&HHBIMH 
0. C. Tpe6eHn];HK0Ba (1974), npHBOftnnjero xapaKTepncTHKH KJiHMaTonoB <J)opMan;HH 
TeMHOXBOHHBix jiecoB. Ot paHOHOB 6ojiee BJia>KHoro KJiHMaTa (3anaflHBiH KaBKa3) 
k 6ojiee cyxHM (Boctohhbih KaBKa3) b npeflejiax toto >Ke TepMnnecKoro h bbicothoto 
hohcob oahh ^opMaipm nocTeneHHO ycTynaiOT MecTO ApyrnM. B nacTHOCTH, b Bepx- 
Hen Hacra JiecHoro nonca OTMenaeTcn nepexoA ot tgmhoxbohhhx JiecoB k 6ynnHaM 
h cocHHKaM (pe>Ke 6epe3HHKaM) ot 3anaAHoro k IJeHTpajiBHOMy KaBKa3y h nocTe- 
neHHoe BHKJiHHHBaHne tgmhoxbohhbix JiecoB. 

B HacTOHm;ee BpeMH nojiHoe BHKjiHHHBaHne tgmhoxbohhhx nopoA Ha ceBepHOM 
MaKpocKJiOHe Bojibhioto KaBKa3a npoxojptT no MepnflnaHy p. Apaoh (CeBepHan 
OceTHn). 06m;aH KapTHHa hx pacnpocTpaHeHHH TaKOBa: cnjioniHoe pacnpocTpaHe- 
Hne ao p. Te6epAH, ocTpoBHoe — ao Ka6apAHH0-EajmapHH h Toneraoe — ao Ce- 
BepHOH OceTHH. BojiBHiaa pacTHHyTOCTB KOHTypa aBpnnjuoBnajiBHoro KJiHMaTH- 
necKoro apeajia (rpe6eHm;HK0B, 1974) $opMan;HH tgmhoxbohhbix JiecoB cbhaotgjib- 
c.TByeT 06 oneHB ninpoKOH aMnjiHTyAe 3 toh (JopMaijHH, AOMHHaHTBi KOTopon npo- 
HHKaiOT B paHOHBI C OHeHB pa3JIHHHBIM KJIHMaTOM. 

MajieeB (1940) cnmaeT, hto pacnpocTpaHeHne A. nordmanniana Ha KaBKa3e 
(3anaAHoe 3aKaBKa3Be h 3anaAHoe IIpeAKaBKa3Be, BOCTOHHaa nacTB IIpeAKaBKa3BH, 
BaJiKapnn, a TenepB h CeBepHan OceTHH) yKa3BiBaeT Ha ee, Bepoarao, BepxHeTpe- 
mHHoe, 6ojiee mnpoKoe pacnpocTpaHeHne 3 aocb. CoKpanjeHne apeajia hhxtbi KaB- 
Ka3CKOH, Kan h ejiH boctohhoh, npoH3omjio b neTBepTHHHHH nepnoA. CoBpeMeHHan 
BOCTOHHaa rpaHHAa apeajia ejin boctohhoh h hhxtbi KaBKa3CKon Ha ceBepHOM Man- 
pocKJiOHe BojiBmoro KaBKa3a npoxoAHT no p. Apaoh, no KOTopon haot CTponTejiB- 
ctbo TpaHCKaBKa3CKOH MarncTpajin, 3apaMarcKOH T3C (Kaccapcnoe ymejiBe, 
rAe npoH3pacTaiOT caMBie BOCTOHHBie 3K3eMnjinpBi hhxtbi h ejin Ha CeBepHOM KaB- 
Ka3e). 9 to panoH c nacTBiMH jiecHHMH no>napaMH, HHTeHCHBHBiM HcnojiB30BaHneM 
TeppHTopnn (b nacTHOcra 3 3K3eMnjinpa ejin b IJencKOM ynjejiBe npon3pacfaiOT Ha 
3eMJinx, BBiAejieHHHx H3 3anoBeAHHKa), h ecTB Bee ocHOBaHHH onacaTBca 3a cyAi>6y 
3THX AOpeBBeB. 9 tHM AHKTyeTCH Heo6xOAHMOCTB yCHJieHHH HX OXpaHH, 

EAHHHHHBie 3K3eMnJinpBI eJIH BOCTOHHOH H HHXTBI KaBKa3CKOH, HpOH3paCTaiO- 
mne Ha TeppHTopnn CeBepo-OceTHHcnoro rocyAapcTBeHHoro 3anoBeAHHKa, hbjihiotch 
60 TaHHHeCKHMH HaMHTHHKaMH HpnpOAH CeBepHOH OceTHH. B HHCJIO OCHOBHHX 3aAan 
CeBepo-OceTHHcnoro 3anoBeAHHKa, Ha TeppHTopnn KOToporo npon3pacTaiOT ejiB 
BOCTOHHan h HHXTa KaBKa3CKan, bohaot h oxpaHa 3thx bhaob Ha boctohhoh rpa- 
HHn;e hx apeajia Ha ceBepHOM MaKpocKJiOHe Bojibhioto KaBKa3a. 
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H. H. TpeTbHKOBa 

D^HTOaMBPHOJIOrilfl AHOMAJIbHbIX JKEHCKHX IHHHIEK 
JPIN US SI BIPICA (PINACE AE) 

I. N. TRETYAKOVA. GYTOEMBRYOLOGY OF ABNORMAL FEMALE CONES IN PINUS 

SIBIRICA (PINACEAE) 

H3ynajiH 3M6pHOHajibHoe pa3BHTHe ceManoneK anoMajibHbix oco6ea Keflpa cn6npcKoro c he- 
TeHCHBHbiM pa3pacTaHHeM a^eHCKHx mnmeK b rofl onbuieHHH. yCTaHOBjieHo, hto raMeToreHes. 
y TaKHx oco6en 3aBepmaeTCH b TeneHHe oflHoro BereTau,HOHHoro nepno^a, cnycTH 2.5 MecHAa nocjie 
ontuieHHH. OflHaKo npn nojiHOM co3peBamm nojioBbix CTpyKTyp b nepnofl BTopmraoro pocTa 
HHJibiiieBbix Tpy5oK 3M6pHOHajibHoe pa3BHTHe npeKpanjaeTCH. Ha6jiioflaH)TCfl flereHepau;HH *raii;e- 
KjieTKH, oTcyTCTBHe, KaK npaBHJio, cHHraMHH h 3M5pnoreHe3a. IIpeflnojiaraeTCH, hto HopMajibHoe 
TeneHHe 3M5pHOHajibHoro npcmecca npepbiBaeTCH b pe3yjibTaTe HecoBMecTHMocTH raMeT, KaK 3 to 
npoHcxoflHT npn ra6pHAH3aii;HH pa3JiHHHbix bhaob pofla Pinus. 

Oco6eHHOCTH (JopMHpOBaHHH p enp Ojjy KTHBHB1X CTpyKTyp KeflpOBBIX COCeH r 
b tom HHCJie cochh KeApoBOH ch6hpckoh hjih KeApa cnSspcKoro Pinus sibirica 
Du Tour, npnBJieKaiOT BHHMaHue mhothx HCCJieAOBaTejieH. 

EnojiornH ceMeHOineHHH h o6in;He uepTBi OMSpnoHajiBHBix npon;eccoB KeApa 
cnSupcKoro ;o;jih ycjiOBHH 3anaAHO-Cn6HpcKOH paBHHHBi o6o6in;eHBi b MOHorpa<|)Hii 
T. II. HeKpacoBon (1972). CxeMa nocjieAOBaTejiBHOCTH Mop$oreHe3a h xapaKTep 
MeTa6ojiH3Ma ochobhbix ero 3TanoB onncaHBi E. T. Mhhhhoh (1973). B jiHTepaType* 
HMeiOTCH OTflejiBHBie coo6iu;eHHH o Mop$oreHe3e noueK (MmraHa, I7ncKyHOBa, 
1963; HnKOJiaeBa, 1975), cponax onBiJieHHH, MHKpocnoporeHe3e, KauecTBe hbijibabl 
(HnKOJiaeBa, 1965, 1974a, 6; Bopo6beB, 1967; 3eMJiHHOH, 1971; HenpacoBa, 1973) 
h ceMHH (OjmcoBa, 1957; HenpacoBa, 1963, 1966; Bopo6beB, 1964, 1974; Hponi- 
hhkob, 1967; HBaHOBa, 1969; 3eMJiHHOH, 1973, 1975), pa3BHTHH >neHCKHx innineK 
h ceMunoueK (flaHOBuu, MponiHHKOB, 1975; Xa30Ba, Thtob, 1976; TpeTBHKOBa,. 

1978) . 

B HopMe 3M6pnoHajiBHoe pa3BHTne KeApa cnSnpcKoro ocymecTBJineTCH bTto- 
ueHne AByx BereTaijHOHHBix nepnoAOB: nepBBin oxBaTBiBaeT HauajiBHBra 3Tan $op- 
MnpoBaHHH raMeTO(|)HTa, npoTeKaiomero no HyKJieapHOMy Tnny, Ha btopom nponiecc*. 
conpoBO^KftaeMBiH aKTOM onjioflOTBopeHHH h pa3BHTneM 3apoflBima, 3aBepmaeTCH 
o6pa30BaHneM cjio>khoh MHoroKJieTOUHOH CTpyKTypBi >KeHCKoro raMeTO<|)HTa. 

H3BecTHO, uto penpoAyKTHBHoe pa3BHTne xbohhbix pacTeHHH He Bcerjja npoTe- 
KaeT no HopMajiBHOMy Tnny (Hutchinson, 1915; Dogra, 1966; Me Lemore, 1975.. 
h Ap.). Oco6oro BHHMaHHH 3acjiy>KHBajOT oco6h, xapaKTepn3yioii];HecH aHOMajiHHMH. 
b CTpoeHHH >KeHCKHx niHineK. OTKJiOHeHHe ot hopmbi y tbkhx oco6en BBipa>KaeTCH 
b HHTeHCHBHOM pa3pacTaHHH ceMeHHBix ueinyH nocjie onBiJieHHH, $opMHpoBaHHH 
CTepHJIBHBIX ceMHH, HBJieHHHX nOJIH3M6pnOHHH, HTO CBHAOTeJIBCTByeT 0 B03M02KHBIX 
HapymeHHHX nojiOBoro annapaTa >KeHCKnx innineK. 

B 3tom OTHOineHHH 3HauHTejiBHBiH HHTepec npeACTaBJiniOT o6Hapy>KeHHBie 
A. H. MponiHHKOBHM (1974) b HH3KoropHon nonyjinn;HH KeApa cnSnpcKoro c 3a- 
naAHoro CanHa, ero OTAOJiBHBie 3K3eMnjinpBi co CBoeo6pa3HBiMH OTKJiOHeHHHMH. 
B CTpoeHHH H pa3BHTHH CeMeHHBIX HeUlyH >KeHCKHX UIHUieK H 06pa30BaHHeM ceMHH 
k ocetiH nepBoro ro^a ABeTeHHH. 9M6pnoreHe3 y hhx 3aBepmaeTCH 3a oahh BereTa- 
u;hohhbih nepnoA BMecTO A®yx, oSbihho CBOHCTBeHHBix a^Pbbbhm 3Toro BHAa. Pa3- 
pacTaTBCH MO>neT pa3Hoe hhcjio uemyn, OAHaKO BepxH hh uacTB iuhiukh coxpaHHeT’ 
cocTOHHne oAHOJieTHen mnniKH (Hpoiuhhkob, 1974). Cepnen pa6oT E. T. Mhhhhoh. 
h H. A. JlapnoHOBOH (1976a, 6, b; 1979) 6bijio ycTaHOBJieHO, hto b aHOMajiBHBix. 
mnniKax HaSjuoAaeTCH 3HauHTejiBHaH aKTHBH3an;HH <J)H3HOJioro-6HOXHMHuecKHX 
npon;eccoB. 06 3tom CBHAOTejiBCTByeT noBBimeHHoe C0Aep>KaHHe b hx tkbhhx rop- 
MOHajiBHBix Bem;ecTB (JlapnoHOBa, 1973, 1975; MmiHHa, JlapnoHOBa, 1976a, 6, b;; 

1979) h yrjieBOAHO-a30THoro o6MeHa (KyAamoBa h AP-, 1975). 

IIpHHHMaH BO BHHMaHHe HpKO BBipa>KeHHBie H3MeHeHHH B M0p<|)0reHe3e H (|)H3H0- 
jioro-6HOXHMHuecKHX npon;eccax >KeHCKnx innineK yKa3aHHBix oco6en, mbi nonBiTa- 

JIHCB BBIHCHHTB 0 C 06 eHH 0 CTH HX 3M6pHOHaJIBHOrO pa3BHTHH. 
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MaTepnaji h MeTO^HKa 

OSTbeKTaMH H3yneHHH cjiynuuin aHOMajiBHLie oco6h KeApa cnSnpcKoro H3 3a- 
naAHO-CaHHCKOH nonyjiHAnn. J^jih cpaBHeHHH ncnojiB30BajincB oco6n c hopmbjibhbim 
AB yJieTHHM 3M6pHOHaJIBHBIM IJHKJIOM pa3BHTHH (HOpMa). 06pa3Ii;BI CeMHHOHeK c yc- 
KopeHHBiM pa3BHTneM ceMeHHBix neniyn OTSnpajin nepe3 Ka>KABie 2—5 Anea b nepnoA 
c TpeTBen A^KaABi Man no KOHen; okthSph b 1976 n 1977 rr. 

MaTepnaji (JmKcnpoBajin b CMecn HaBamnHa. Ilpn btom mnniKn nepBoro roAa 
Aejinjin Ha ABe nacTn: annKajiBHyio c HopMajiBHBiMn n 6a3ajiBHyio c pa3pocmnMHCH 
nemynMH. IlocTOHHHHe npenapaTBi, npnroTOBJieHHBie no oSmenpnHHTon MeTOAHKe, 
OKpaniHBajin hpoh;hohobbimh KpacnTejiHMn (HBaHOB, JlnTHHCKan, 1967) n reMaTO- 
kchjihhom TenAenranHa (E[po3HHa, 1960). IIo Ka>KAOMy cpony c6opa npnroTOBJiHJin 
30—40 npenapaTOB, aHajiH3npoBajm 40—100 ceMnnonen, y kotopbix H3MepHJin 3a- 
poABimeBBie MeniKn (AJiHHy n mnpnHy) n 3pejiBie apxeroHnn. Bee pe3yjiBTaTBi o6pa- 
SaTBiBaJin mgtoaom BapnaiptomiOH CTaTHCTHKn. 

MaTepnaji npocMaTpnBajin Ha MHKpocKonax MEH-6 n MBP-3. MnKpo<|)OTorpa(|)HH 
CAejiaHBi Ha MHKpocKone MBH-6. 


IIojiyHeHHbie pe3yjiBTaTBi 

npoii;ecc raMeToreHe3a y aHOMajiBHBix oco6en KeApa cnSnpcKoro npeTepneBaeT 
3HannTejiBHoe OTKJiOHeHne ot HopMajiBHoro iptKJia 3M6pnoHajiBHoro pa3BHTnn, 
xapaKTepHoro ajih poAa Pinus. B TeneHne nepBBix AByx HeAejiB nocjie onBijieHHH, 
npoxoAHBHiero 9 — 12 hiohh, b ceMnnonnax npoTenaeT HanajiBHBin 3Tan (JopMnpo- 
BaHHH 3apoABimeBoro MeniKa. B 3tot nepnoA ero pa3BHTne y aHOMajiBHBix oco6en 
nponcxoAHT Tan >ne, Kan b HopMe. HaPO ^ymaptOHajiBHon MeracnopBi noABepraeTCH 
cnHxp ohhbim ABJieHHHM 6e3 o6pa30BaHHH KJieTOHHBix CTeHOK. Ha npenapaTax npo- 
AOJibhbix cpe30B MOHmo BHAeTB ot 6 ao 16 cboSoahbix HAep. Meracnopa OKpynseHa 
4—5 cjiohmh TeMHOOKpameHHBix rySnaTBix KJieTOK, bbihojihhioiahx $yHKH;Hio Ta- 
neTyMa. 

Bo BTopon nojiOBHHe hiojih y aHOMajiBHBix oco6en no cpaBHeHnio c AopeBBHMn 
HopMajiBHoro AByjieTHero ipiKJia pa3BHTnn HaSjnoAajiocB 3HawrejiBHoe yBejinneHne 
3apoABimeBoro MemKa (Ta6ji. 1). Tan, k 17 hiojih pa3Mep 3apoABimeBoro MeniKa aHO- 
MajiBHon oco6n aoctht 433 mkm b AJiHHy n 381 mkmb mnpnHy, b to BpeMHKan bH opMe 
oh He npeBBimaji cooTBeTCTBeHHO 320 n 276 mkm. B 3 to >Ke BpeMH HamraaeTCH 
pa3pacTaHne ceMeHHBix nemyn 6a3ajiBHOH nacra mnmeK y aHOMajiBHBix oco6en. 

TABJIHI1A 1 

BejiHHHHa 3 apoAbimeBoro MemKa HopMaJiBHbix 
h aHOMajibHbix mrniieK nepBoro rofla pa 3 BHTHH, mkm (M+m) 


AaxaJ 

AHOMaJIHH 

HopMa 

minim 

inupuHa 

AJiHHa 

innpHHa 

6 YII 

257.0+1.2 

230.8+2.0 

279.2+9.4 

254.3 +8.0 

17 YII 

433.2+1.5 

381.9+1.1 

320.3 +4.7 

276.7+4.7 

27 YII 

1000.0+27.5 

946.7+15.9 

322.4+5.6 

277.4+5.0 

2 VIII 

1298.0+38.2 

1146.0+25.5 

339.4+6.8 

337.3 +2.8 

31 VIII 

3810.0+50.0 

1840.0+51.0 

457.2+4.8 

440.0 +3.0 

26 IX 

4800.0+47.1 

3500.0+39.2 

568.0+3.9 

531.8+3.5 


B KOHije hiojih JKeHCKHH raMeTO(|)HT aHOMajiBHBix mnmeK nepexoAHT ot n;eHO- 
ijhthoh k AejuiioJinpHOH CTaAnn pa3BHTHH. O HacTynjieHnn nocjieAHen CBHAeTejiB- 
CTByeT SBiCTpoe o6pa30BaHne KJieTOHHBix CTeHOK, nAym;ee b AeHTpocTpeMHTejiBHOM 
HanpaBJieHHH. B 3tot MOMeHT pa3MepBi 3apoABimeBoro MemKa AOCTnraiOT 1000 mkm 
B AJIHHy H 946 MKM B IHHpHHy, B TO BpeMH KaK B HOpMe OHH OCTaiOTCH 6e3 H3MeHe- 
hhh (Ta6ji. 1). 

B Hanajie aBrycTa, t. e. nepe3 50—55 Anen nocjie OHBiJieHHH, b mhkpohhjijihphoh 
H acra 3apoABimeBoro MemKa o6oco6jihiotch 2—3 apxeroHnn. 2 aBrycTa CTpyKTypa 
apxeroHneB SBijia MHoroKjieTcmHon. B annKajiBHon nacTn apxeroHneB o6pa3yiOTCH 
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HeTBipe HienKOBue h oflHa AeHTpajiBHan kjictkh. Ha npenapaTax n;eHTpajiBHan KjieTKa 
npn OKpaniHBaHHH hpoahohobbimh KpacnTejiHMH bbitjihaht coBepmeHHO 6ejion 
c peflKHMH rojiySbiMH th^khmh n;HTonjia3MH. Bonpyr Hee $opMHpyeTCH cjioh, co- 
CTOHEAHH H3 HeSoJIBIHHX HO BeJIHHHHe H HJIOTHO HpHJieraiOIAHX APyr K Apyry KJieTOK 
TaSjIHTHaTOH (JopMBI C AOBOJIBHO KpyiEHBIMH HApaMH. 

K KOHAy nepBOH AeKaAH aBrycTa n;eHTpa jiBHB ie KjieTKH apxeroHneB 3HawrejiBHo 
yBejiHHHBaiOTCH b pa3Mepe (b 2 — 3 pa3a) h HOABepraiOTCH oneHB chjibhoh BaKyojin- 
3an;HH. B 3to BpeMH y ceMnnoneK c Hepa3pocniHMHCH nemyHMH H3 annKajiBHOH nacTH 
mnrneK, TaK >Ke KaK h y AepeBBeB KeApa cnSnpcKoro c HopMajiBHBiM AByJieranM 
3M6pnoHaJiBHHM ahkjiom, 3apoABinieBBiH MernoK npeACTaBJieH CBoSoAHOHAepHOH 
CTaAnea pasBHTHH.'Hncjio cboSoahbix HAep MO>KeT 6 bitb bbicokhm — ot 80 a° 120. 
Pa3MepBi 3apoAHineBoro Memna He npeBBimaiOT 712 mkm b AJi^Hy h 676 mkm b ihh- 
pnHy. 

K 18 aBrycTa apxeroHHH aHOMaJiBHBix ninmeK AocraraiOT cbohx MaKCHMajiBHBix 
pa3MepoB (570 mkm b AJi^Hy h 338 mkm b ninpiray). KaK bhaho h3 Ta6ji. 2, pa3MepBi 

aHOMaJiBHBix apxeroHneB MeHBine, He m 
pa3BHBaioii];HXCH no HopMajiBHOMy AHKJiy. 
B 3tot nepnoA b AeHTpajiBHOH KJieTKe 
nOJIHOCTBIO HCHe3aiOT BaKyOJIH H AHTO- 
njia3Ma npnoSpeTaeT roMoreHHyio rpy6o- 
3epHHCTyio CTpyKTypy. Ha HOAaBJinioiAeM 
6ojiBHiHHCTBe npenapaTOB (72%) 6bijio 
BHAHO, HTO HAPO AeHTpajiBHOH KJieTKH 
noABepraeTCH AeJieHHio, b pe3yjiBTaTe Hero 
o6pa3yiOTCH HHAeKJieTKa h 3$eMepHaH 
SpioniHan, hjih BeHTpajiBHO-KaHajiBii;eBaH, 
KJieTKa. nocjieAHHH pacnojiaraeTCH b Bepx- 
Hen, MHKponHJiHpHOH Hacra apxeroHneB 
b6jIH3H HieHKOBBIX KJieTOK H BCKOpe pa3- 
pymaeTCH, ocTaBancB 3aMeTHOH b BHAe 
y3KOH hojiocbi. Hapo HHAeKJieTKH yBejiHHHBaetcn b pa3Mepax h abh^tch A u;eHTpy 
apxeroHHH. 

Hepe3 3 — 4 ahh nocjie o6pa30BaHHH HHAeKJieTKH y 70% ceMnnoneK pa3BHTne 
}KeHCKoro raMeTO(|)HTa 3aBepmaeTCH. ToTOBBie k onjioAOTBopeHHio apxeroHHH co- 
CTOHT H3 6oJIBHIOrO HApa HHAeKJieTKH (AHaMeTpOM 160 mkm), paCHOJIO>KeHHOrO 
b AeHTpe pa3pymeHHoro HApa SpionraoH KaHajiBii;eBOH KJieTKH b annKajiBHOM KOHii;e 
apxeroHHH, neTBipex Jie>Kam;HX b oahh pha menKOBBix KJieTOK h oahocjiohhoh o 6- 
KJiaAKH. npn C03peBaHHH >KeHCKoro raMeTO(|)HTa b 3apoABimeBOM Mernne y ocHOBa- 
hhh apxeroHneB BBiAejineTCH rpynna KJieTOK, HMeioEAHx TeMHOOKpameHHy io ahto- 
njia3My h MHoroHHCJieHHBie KpaxMajiBHBie rpaHyjiBi. BnocjieACTBHH 3Ta rpynna KJie¬ 
TOK AaeT Hanajio 3apoABimeBOMy KaHajiy. 

HaAO OTMeTHTB, HTO MyJKCKOH TaMeTO(|)HT aHOMaJiBHBix CeMHHOHeK B 3TOT nepHOA 
OCTaeTCH B CTaAHH HOKOH. nBIJIBAeBBie Tpy6KH C HApaMH HaXOAHTCH B BepXHeH HaCTH 
Hyn;ejijiyca. KjieTKH nocjieAHero coAepnsaT 3HaHHTejiBHoe hhcjio KpaxMajiBHBix 
rpaHyji. 

K KOHAy aBrycTa y 41% npocMOTpeHHBix ceMnnoneK hapo HHAeKJieTKH no- 
npe>KHeMy ocTaBajiocB b AeHTpe apxeroHHH (pnc. 1,^4 — cm. BKJienKy). Ha ot- 
AejiBHBix npenapaTax (8%) 6 bijio bhaho noHBJieHne TeMHOOKpameHHBix CTpyKTyp, 
HanoMHHaioiAHX BepeTeHa b AeJiniAHXCH KJieraax (pnc. 1, B , B ). Ha 3KBaTope TaKnx 
BepeTeH hhotab B03HHKaiOT onepTaHHH xpomocom (pnc. 1, Z 1 ), t. e. hpohcxoaht 
ranjiOHAHoe AeneHne HApa HHAeKJieTKH. 

B ABJiBHennieM hapo HHAeKJieTKH yMeHBmaeTCH b o6T»eMe, TepneT KOHTyp h 
Hcne3aeT b njia3Me apxeroHHH, nocjie Hero Ha ero MecTe HeKOTopoe BpeMH coxpa- 
hhiotch onepTaHHH crycTKOB xpoMaraHa. noHBJieHne hoaoShbix crycTKOB HaSjuo- 
AajiocB npn AHT03M6pnojiorHHecKOM H3yneHHH HeonjioAOTBopeHHBix HHAeKJieTOK 
y KeApa cnSnpcKoro, $opMHpyioiAHxcH no oSbiHHOMy AByjieraeMy A^KJiy pa3BHTHH. 
BepoHTHO, Tanan KQHAeHcaAHH xpoMamna b njiOTHBie MaccBi conpoBO>KAaeT npo- 
Aecc ABCTpyKAHH HApa HHAeKJieTKH h Bcero apxeroHHH. OcoSeHHO OTneranBO 3T0 
MO>KHO BHAeTB B CeMHHOHKax, y KOTOpBIX HAPO HHAeKJieTKH^ HOJIHOCTBH) HCHe3JIO 


tabjihd;a 2 

Pa3MepH 3pejiHX apxeroHneB 
y aHOMaJiBHBix h HopMaJiBHBix oco6en, 
MKM (M +m) 


Ocodn 

PasMepw apxeroHneB 

AHHHa 

IDHpHHa 

AHOMaJIHH 



(23 VIII 1976) 

570 +7.0 

338 +3.4 

HopMa 



(9 VI 1977) 

601.7+3.8 

381 +2.8 
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b njia3Me apxeroHHH. Tanne apxeroHHH OKpaniHBaiOTCH roMoreHHO, 3a HCKJiiOHeHHeM 
meaKOBBix kjibtok, b hhx HHKaKHx CTpyKTyp He o6Hapy>KHBaeTCH. 

3aCJiy>KHBaeT BHHMaHHH TOT <J)aKT, HTO y 6oJIBHIHHCTBa CeMHHOHeK aHOMaJIBHBIX 
oco6en b KOHii;e aBrycTa bo3o6hobjih6tch pa3BHrae My>KCKoro raMeTO$HTa h hbijib- 
n;eBBie TpySKH c HApaMH ycTpeMJiniOTCH k apxeroHHHM. IIo HarnnM Ha6jnoAeHHHM, 
b nepnoA c 31 aBrycTa no 4 ceHTaSpa OTAejiBHBie HBUiBijeBBie Tpy6KH Ta khx oco6en 
npopacTajin a o apxeroHneB h HApa cnepMneB AOCTnrajin menKOBBix KJieTOK. Oa- 
Hano hapo HHii;eKJieTKH b 3tot nepnoA y>Ke rioABeprajiocB 3HaHHTejiBHOH AecTpyKijHH 
HJIH HOJIHOCTBH) pa3pyHlHJIOCB. 

B HCKJiiOHHTejiBHO peAKnx cjiynanx (Ha 3 npenapaTax H3 340 npocMOTpeHHHx) 
HAP a cnepMneB npoHHKaiOT b n;HTonjia3My HHii;eKJieTKH h npoii;ecc CHHraMHH, no- 
BHAHMOMy, BCe >Ke OCymeCTBJIHeTCH. 06 3TOM MO>KHO CyAHTB HO o6pa30BaHHH) HeTBI- 
pex cbo6oahbix HAep npo3M6pno, HanpaBJimoiAHxCH k ocHOBaHHio apxeroHHH (pnc. 2, ; 
CM. BKJieHKy). OTCyTCTBHe 6ojiee n03AHHX CTaAHH pa3BHTHH 3THX HA©P, BepOHTHO, 
MO>KeT CBHAeTeJIBCTBOBaTB 0 TOM, HTO OHH HOABeprJIHCB HpOIjeCCy AeCTpyKAHH. 

K 10 ceHTH6pn H<eHCKHH raMeTO<|)HT aHOMajiBHBix oco6eS pa3pymaeTCH. ^jih 
n;HTonjia3MBi HHii;eKJieTKH tbkhx oco6en xapaKTepHBi npno6peTeHHe cjia6oro roMO- 
reHnoro OKpamnBaHHH h HOHBJieHne b Hen MHoronncjieHHBix BaKyojien. 

B TeneHne ceHTH6pn pa3pymeHne apxeroHneB npoAOJincaeTCH. B TpeTBen AenaAe 
ceHTH6pn jihhib y otaojibhbix apxeroHneB nacTHHHO coxpaHHiOTCH o6ojiohkh 
(pnc. 2, E). HnKaKHX cjieAOB npo3M6pno hjih 3M6pno He o6Hapy>KeHO. Xoporno 
c$opMHpoBaHHBiH 3apoABiineBBiH KaHaji nycTOH. HHTepecHO otmcthtb, hto npn ot- 
MnpaHHH apxeroHneB >KH3Hecnoco6HOCTB aHAOcnepMa coxpaHneTCH. KjieTKH ero 
HHTeHCHBHO OKpaniHBaiOTCH h coAep>KaT 3HanHTejiBHoe hhcjio KpaxMaJIBHBtX rpa- 
Hyji. 9to BeAeT k (JopMnpoBaHHio CTepnjiBHBix ceMHH — c 3HAocnepMOM, ho 6e3 
3apoABima. 

B 3tot >Ke nepnoA (ceHTn6pB) y BepxHen nacTH aHOMajiBHBix mnnien, coxpaHHB- 
mnx cocTOHHne OAHOJieTHen ihhhikh, ceMHHOHKH npoxoAHT CBo6oAHOHAepHyio CTa- 
AHIO pa3BHTHH, HO B HeKOTOpBIX H3 HHX y>Ke o6Hapy>KHBaiOTCH He 60 JIBHIHe apxe¬ 
roHHH c n;eHTpajiBHOH h meHKOBBiMH KJieTKaMH. Hto KacaeTCH >KeHCKoro raMeTO- 
$HTa HiHHieK nepBoro roAa pa3BHTHH KeApa CH6npcKoro, $opMHpyioniHxcH no 
o6BiHHOMy AByJieraeMy iptKjiy pa3BHTHH, to b KOHije ceHTH6pn ajih Hero xapaKTepHa 
CBo6oAHOHAepHan ctbahh pa3BHTHH. 

TaKHM o6pa30M, npon;ecc raMeToreHe3a y aHOMajiBHBix oco6en KeApa ch6hp- 
CKoro 3HanHTejiBHO ycKopeH, oh 3aBepmaeTCH k KOHAy nepBoro BereTaiptOHHoro 
nepnoAa, t. e ajihtch MeHee ne m 2.5 Mecmja nocjie onBijieHHH. 

06cyn«AeHHe pe3yjibTaT0B 

y aHOMajiBHBix oco6en KeApa ch6hpckoto c HHTeHCHBHBiM paapacTaHneM ceMeH- 
hbix neniyn >KeHCKnx mnnien ycTaHOBJieHBi 3HanHTejiBHBie OTKJiOHeHB h ot HopMajiB- 
Horo AByjieTHero AHKJia 3M6pnoreHe3a. Pa3BHTne My>KCKoro h >neHCKoro raMeTO$HTa 
y TaKHx oco6en HaMHoro ycKopneTCH, 3aBepmaHCB nocjie onBijieHHH b TeneHne He- 
ckojibkhx jieraHX MecHijeB OAHoro roAa. 9to ycKopeHne o6ycjiOBJieHO coKpanjeHneM 
CBo6oAHOHAepHOH CTaAHH pa3BHTHH, paHHHM o6pa30BaHHeM apxeroHneB h HHije- 
KJieTKH. BMecTe c TeM npn hojihom C03peBaHHH hojiobbix CTpyKTyp hpohcxoaht 
ocTaHOBKa 3M6pnoHajiBHoro pa3BHTHH, CBH3aHHan c AereHepaAnen HHn;eKJieTKH 
b njia3Me apxeroHHH b nepnoA BTopnHHoro pocTa HBiJiBijeBBix Tpy6oK, a b npeo6- 
JiaAaioEAeM 6ojiBmHHCTBe cjiynaeB — c OTcyTCTBneM aKTa cjihhhhh raMeT h CTaAHH 
3M6pnoreHe3a. 

Oco6oro BHHMaHHH 3acjiy>KHBaeT npoijecc AecTpyKiptn HHn;eKJieTKH b aHOMajiB¬ 
HBix HinniKax. Oh conpoBO>KAaeTCH HOHBJieHneM b HApax HHn;eKJieTOK npaBH jibhbix 
crycTKOB xpoMaTHHa, nocjieAyiomHM yMeHBmeHneM o6T>eMa HAep h hx Hcne3HOBeHHeM 
b njia3Me apxeroHneB. IIoAodnoe cocTOHHne >KeHCKoro raMeTO$HTa nepe3 5 — 7 Anen 
nocjie CHHraMHH Ha6jiiOAajiocB y HeonjiOAOTBopeHHHx apxeroHneB mnnieK BToporo 
TOAa pa3BHTHH C HOpMaJIBHBIM 3M6pHOHaJIBHBIM h;hkjiom. 

IIoHBJieHHe crycTKOB b HApax hojiobbix CTpyKTyp, no MHeHHio B. II. EaHHHKOBOH 
(1974), CBHAeTejiBCTByeT 0 KOHAeHcaiptH xpoMaTHHa b njioTHBie MaccBi, Ha6jiiOAaeMOH 
npn Me>KBHAOBOH rH6pHAH3an;HH nepeA AecTpyKn;HeH HAep. Hcne3HOBeHHe HAep 
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HH^KJieTKH b njia3Me HeonjiOAOTBopeHHBix ceMnnoneK OTMenajiocB paHee y Pinus 
peuce Griseb. (Hagman, Mikkola, 1963). 

C Hpyroii ctopohbi, HOHBJieHne npaBHJiBHBix crycTKOB xpoMaTHHa b flereHepn- 
pyionjHX HHii;eKJieTKax aHOMajiBHBix ninnieK Kenpa cnSnpcKoro HanoMHHaeT oSpa30- 
BaHne BepeTeH b .nejiHmeHCH KJieTKe. Ha 3KBaTope Tannx BepeTeH HHorAa B03HHKai0T 
onepTaHHH xpomocom. CjieflOBaTejiBHO, mo>kho cflejiaTB npeAnojio>KeHHe o tohaohahh 
HHijeKJieTKH k flejieHHio, He ocym;ecTBHBHieHCH BCJieflCTBne ee rnSejrn. MnHHHa h 
JlapHOHOBa (1976a, 6, b; 1979), ocHOBHBaHCBHaBBicoKOM^HSHOjioro-SHOXHMHHecKOM 
noTeHii;Hajie anoMHKTHHHBix pacTeHHH, ycTaHOBJieHHOM nccjieAOBaHHHMH H. B. IJhh- 
rep c coTpyflHHKaMH (1965), npe^nojiarajin, hto b flaHHOM cjiynae hpohbjihiotch 
3jieMeHTBi napTeHoreHe3a. BcTpeqaiomHecH b jinTepaType OTAejiBHBie cooSin;eHHH 
o HajiHHHH anoMHKcnca y rojioceMeHHBix pacTeHHH, b tom nncjie h y HeKOTopBix bhaob 
coceH, HOKa3BiBaiOT 3M6pnojiorHHecKyio KapTHHy napTeHoreHeTHnecKoro flejieHHH 
Hflpa HHii;eKJieTKH. Tanyio KapTHHy napTeHoreHe3a fleMOHCTpnpoBaji W. Saxton 
(1909) y Pinus pinaster Soland. Oh hjih coBceM He oSHapy>KHBaji b ceMnnonKax cjie- 
AOB pocTa HBiJiBi];eBBix TpySoK, hjih BHfleji, hto npopacTan flo apxeroHneB, ohh HMejin 
HenoflBH>KHBie HApa cnepMneB. Ilpn OTcyTCTBHH nocjieflHnx ranjionflHoe Hflpo HHije- 
KJieTKH npeTepneBaJio AejieHHe, cjieACTBneM KOToporo Sbijio oSpa30BaHne aMSpno. 
HeflaBHO P. Mehra h P. Dogra (1976) HaSjnoAajin y 10% ceMnnonen P. allichiana 
A. B. Jacks h 5% P. nigra Arn. napTeHoreHeTHHecKoe flejieHne HeonjiOAOTBopeHHBix 
Hflep HHn;eKJieTKH. Hajmqne napTeHoreHe3a b a^hhom cjiynae noATBep>KAajiocB ra _ 
HJIOHAHBIM HHCJIOM XpOMOCOM (n = 12) B HepBOM A^JieHHH 3HTOTBI. 

Mo>kho nojiaraTB, hto HBJieHne napTeHoreHe3a b AereHepnpyioiAHxcH HHijeKjieT- 
Kax Keapa cnSnpcKoro y ocoSeia c ycKopeHHBiM pa3BHraeM >KeHCKnx CTpyKTyp 
HIHHIKH MaJIO BepOHTHO. OAHaKO CKJIOHHOCTB K HeKOTOpBIM 3JieMeHTaM anoMHKcnca y 
aHOMajiBHBix ocoSeia Bce-TaKH HMeeTCH. 

OH3H0JI0rHHeCKHe npHHHHBI OCTaHOBKH 3M6pHOHaJIBHOTO pa3BHTHH HpH HOJIHOM 
C03peBaHHH MyjKCKoro h >KeHCKoro raMeTO(|)HTa ocTaiOTCH HencHBiMH. 3HaqHTejiBHan 
aKTHBH3an;HH $H3HOJioro-6HOXHMHHecKHX npoijeccoB aHOMajiBHBix ocoSeia, ycTa- 
HOBJieHHan Mhhhhoh h JlapnoHOBOH (1976a, 6, b; 1979), Beponrao, HBJineTCH npeA- 
hocbijikoh ajih paccMaTpnBaeMBix aHOMajinn. Bo3mo>kho, npn bbicokoh Hanpn>KeH- 
HOCTH TBKHX HpOIjeCCOB yCHJieHHe CHHTeTHHeCKOH A^HTeJIBHOCTH TKaHeH CeMHHOHKH, 
BBI3BaHHOe BTOpHHHBIM pOCTOM HBIJIBI];eBOH TpySKH, OKa3BIBaeTCH TOKCHHHBIM AJIH 
3pejion HHii;eKJieTKH. Ee hapo HHaKTHBnpyeTCH h yTpannBaeT chocoShoctb k CHHra- 
mhh. Mo>kho AonycTHTB TaK>Ke, hto npn onjioAOTBopeHHH HapymaeTCH chhxpohhoctb 
npoxo>KAOHHH 3M6pnoHajiBHoro pa3BHTHH MyjKCKoro h >KeHCKoro raMeTO(|)HTa, 
t. e. nponcxoAHT HecoBnaAeHne CTaAnn C03peBaHHH HHijeKJieTKH co BpeMeHeM BHe- 
ApeHHH MyjKCKHX raMeT. flereHepnpyioiAaH HHii;eKJieTKa 0Ka3BiBaeTCH HecnocoSHOH 
K BHHOJIHeHHIO CBOHCTBeHHBIX eH IIOJIOBBIX (|)yHKAHH H BCKOpe mSHeT, HeCMOTpfl 
na Hajinqne noAomeAinux k Hen nBiJiBAeBBix TpySoK. 

npn H3yqeHHH aHOMajiBHoro pa3BHTHH jkbhckhx HiHineK KeApa cnSnpcKoro He 
MeHBHiHH HHTepec npeACTaBJiHiOT HaSjnoAaeMBie b HCKjnonHTejiBHo peAKnx cjiynanx 
npoHHKHOBeHne cnepMneB b ii;HTonjia3My HHii;eKJieTKH h B03MO>KHoe cjiHHHne hx 
C HAPOM HHAeKJieTKH. IIpH3HaKH OHJIOAOTBOpeHHH B TaKHX cjiynanx Sbijih o6Hapy- 
>KeHBi no o6pa30BaHHio qeTBipex cboSoahbix HAep npoaMSpno, ABH>Kyin;HXCH k oc- 
HOBaHHio apxeroHHH. OTcyTCTBne 6ojiee ho3Ahhx CTaAHH $opMHpoBaHHH 3M6pno 
CBHAOTejiBCTByeT o tom, hto nepBBie CBo6oAHBie HApa npoaMSpno pa3pymaiOTCH.' 

IloAoSHoe HBJieHne onncBiBajiocB R. Hagman h L. Mikkola (1963) y Me>KBHAOBBix 
th6phaob coceH. npn CKpem;HBaHHH P. peuceXP . cernbra L. h P. peuceXP. koraen- 
sis Sib. et Zucc. 3 M6pnoHajiBHoe pa3BHTne y th6phaob, BKJiioqaH h aKT ohjioaotbo- 
peHHH, npoHCxoAHJio o6bihhbim nyTeM. Ho Ha nepBOH CTaAHH o6pa30BaHHHHeTBipex , B- 
HAepHoro npoaMSpno pa3BHTne ocTaHaBJiHBajiocB. no mhchhio Hagman h Mikkola,, 
AereHepan;HH npn Me>KBHAOBOH rH6pHAH3au;HH HannHaeTCH b HanajiBHOH CTaAHH ah$- 
<|)epeHixHau;HH hoboto HHAHBHAyyMa. HeTBipe cboSoahbix HApa npoaMSpno OKa3Bi- 
BaioTCH He chocoShbtmh cooSm;aTBCH c OKpy>KaiOH];eH hx ii;HTonjia3MOH h rnSHyT. 
Tanyio Tonny 3peHHH y>Ke BBiCKa3aji R. Sarvas (1962) npn H3yneHHH P. sylvestris L. 

llpHHHMan bo BHHMaHne BBimecKa3aHHoe, mo>kho npeAnojio>KHTB, hto npon;ecc 
onjioAOTBopeHHH, HaSjiiOAaeMBiH HHorAa y aHOMajiBHBix ocoSen KeApa chShpckoto^ 
He BeAeT k oSpa30BaHiiio nonHOACHHon 3htotbi, a 3aTeM h 3MSpno. 
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TaKHM o6pa30M, HopMajiBHLin xoji; aMSpnoHajifcHoro p&3bhtiih y aHOMaJiBHtix 
oco6ea Keflpa cnSnpcKoro npepBiBaeTCH b tot nepnoin;, Kor,n;a ycTaHaBJiHBaiOTCH 
i-ecHBie KOHTaKTBi Me>KAy 3pejiBiMH raMeTO(|)HTaMH, a TaK>Ke Me>K;n;y hobbim $opMHpyio- 
HpiMCfl OpraHH3MOM H TKaHHMH JKGHCKOTO TaMeTO(|)HTa. BnOJIHe BepOHTHO, HTO OCTa- 
HOBKa 3M6pnoHaJiBHoro npoijecca oSycjiOBJieHa npoHBjieHneM HecoBMecTHMOCTH 
raMeT, hoji;o6ho TOMy KaK 3 to nponcxoflHT npn mg;kbhji;oboh rHSpnflHsaipm 
y mhothx bhji;ob po;n;a Pinus. 

Abtop BBipa>KaeT HCKpemnoio 6jiaronapHocTB A. TpaHKOBCKOMy, E. I\ Mh- 
hhhoh h A. H. MpoiiiHHKOBy 3a ijeHHHe coBeTH h nocTOHHHoe BHHMaHne npn npo- 
BefleHHH HCCJieflOBaHHH. 
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HHCTHTyT Jieca h ,n;peBecHHBi GO AH GGGP, nojiyueHo 4 XII 1978. 

KpacHonpcK. 
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B. K. BacHJieBCKan, B. H. /JopflJKHeBa 

<DOPMHPOBAHHE IIPOBOflflmEil CHCTEMM B IJBETKE 

HELIANTHUS ANNUUS (ASTERACEAE) 

V. K. VASILEVSKAJA, V. J. DORDJIEVA. THE FORMATION OF THE VASCULAR 
SYSTEM OF FLOWER IN HELIANTHUS ANNUUS (ASTERACEAE) 

H3yueHo $opMnpoBaHne npoBOflameH cncTeMbi b npoijecce pa3BHTHH ijBeTKa h npHijBeTHoro* 
jmcTa noflcojiHeuHHKa. Odcy^flaioTCH <$yHKn;HOHa.jiBHoe 3HaueHne HeKOTopBix TKaHen 3 thx opra- 
hob, a TaK>Ke npnpofla npnn;BeTHoro JincTa, nannyca n 3aBH3H. 

B OTenecTBeHHOH jiHTepaType He;n;ocTaTOHHO ocBenjaiOTCH Bonpocti BacKyjinpHoii 
aHaTOMHH ijBeTKa h coijBeTHH (IleTpoBa, 1980), OTcyTCTByeT onncaHne aHaTOMH— 
necKoro CTpoeHHH H;BeTKa noflcojiHeHHHKa. 

B cbh3h c TeM, hto bth CBefleHHH HMeiOT SojiBinoe 3HaHeHHe ajih padoT b oSjiacra 
CHCTeMaTHKH h cejieioptH, Ba>KHo ocBeTHTB $opMnpoBaHHe opraHOB u;BeTKa h npn- 
n;BeTHoro JincTa nofleojiHeHHHKa, pacnpeflejieHne b hhx npoBOflHmeH CHCTeMBi h Ha 
ocHOBe 3thx flaHHBix oScyflHTB npnpofly npnitBeTHoro JincTa, nannyca n Hnnoieir 
3aBH3n, a TaK>Ke $yHKn;HOHajiBHoe 3HaneHne HeKOTopBix TKaHen. OopMnpoBaHne' 
n;BeTKa H3ynajiocB Ha pacTeHnnx copTa-CTaH^apTa IlepeflOBHK. MaTepnaji 6biji co6- 
paH Ha KySaHCKon ohbithoh CTaHiptn Bcecoio3Horo HHCTHTyTa pacTeHneBOflCTBa 
um. B. H. BaBHjiOBa. 

Ilpn BBinojiHeHHH paSoTBi mbi onnpaJincB Ha CTaTBn B. T. AjieKcaHflpoBa h 
M. H. CaBneHKO (1949, 1951), CaBneHKO, (1952), M. B. CeHHHHHOBOH-KopnarHHoir 
(1952), C. T. TaMaMinnH (1956), N. Ramayya (1959), H3ynHBinnx CTpoeHne co- 
n;BeTHH, ijBeTKOB n HJioflOB HecKOJiBKnx bhjiob flpyrnx poflOB acTpoBBix. 

OopMnpoBaHne nacTen i^Beraa y nofleojiHeHHHKa nponcxo^HT no o6m;eMy njiaHy 
pa3BHTHH n;BeTKa cjio>KHon;BeTHBix, paHHne 3TanBi KOToporo onncaHBi AjieKcaHflpo- 
bbim, CaBneHKO (1949,1951) n CaBneHKO (1952). IlepBBie n;BeTKOBBie SyropKH y nofl- 
cojmenHHKa, 3aKJiaflBiBaioii];HecH Ha HeMHoro BomyTOM 3anaTKe kop3hhkh (flnaMeTp 
3.5 mm) HenocpeflCTBeHHO nofl SyropnaMH caMoro BHyTpeHHero Kpyra jihctohkor 
oSBepTKH, CHanajia He OTJinnaiOTCH ot SyropKOB bthx jihctohkob. Ho BCKope y n;BeT- 
KOBoro Syropna co ctopohbi, oSpanjemioH k oSBeprae, B03HHKaeT MepncTeMaTnne- 
ckhh 6yropoK 6yflyiu;ero npmtBeTHoro JincTa. Oh bkthbho pacTeT h k MOMeHTy hohb- 
jieHHH Ha itBeTKOBOM Syropne Bajinna Syflynpix ijBeTOJracTHKOB npnKpBiBaeT btot 
3anaT0K JincTa. Bcnope Ha Bajinne HanmiaiOT AH(|)(|)epeHH;HpoBaTBCH hhtb pa3HBix 
6yropKOB — Syflymne JienecTKH. 

Ilocjie 3ajio>KeHHH SyropKOB BeHHHKa $opMnpyiOTCH SyropKH tbihhhok, nocjieA- 
HHMH — HJIOflOJIHCTHKH. HaHieJIHCTHKH y HOflCOJIHeHHHKa B03HHKai0T OflHOBpeMeHHO* 

c HJioflOJiHCTHKaMH. Hccjieflyn Bonpoc Hcne3HOBeHHH namenKH y acTpoBBix, TaMaM- 
mHH (1956) ycTaHOBHJia neTBipe rana ee 3ajio>KeHHH. IIoflcojiHeHHHK othochtch 
k TpeTBeMy Tnny — Helianthus, y KOToporo namejracTHKH B03HHKai0T oflilOBpe- 
MeHHO C HJIOflOJIHCTHKaMH. 

CaMBiS Hapy>KHBiH npyr pBeTKOBBix 6yropKOB BnocjieflCTBHH (JopMnpyeTCH b hbgt- 
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Phc. 1. 

A — cxeMa H3binKOBoro abctka, E — nonepenHbiii cpe3 H3biHKa b cpeAHeii nacTH, B —ynacTOK H3binKa Ha no- 
nepenHOM cpe3e; 3 — 3aBH3b, na — nannyc, si — H3binoK, ea — BHyTpeHHHH onnAepMa, m — Me3o$HjiJi, na — 
HapyjKHaa onnnepMa, n — npoBonfliAHii nynoK, cx — cmoahho# xoa. 


kh flsyx thhob— 6ecnojiBie H3BiHKOBBie (b hhx He 3aKJiaflBiBaiOTCH ceMH3anaTKH) 
h oSoenojiBie TpySnaTBie; ohh nepe;n;yiOTCH flpyr c ApyroM. Y kop3hhkh ^naMeTpoM 
10 CM CHJIBHO BBITHHyTBie H3BIHKH SeCHOJIBIX I^BeTKOB H HpHHjBeTHBie JIHCTBH KpaeBBIX 

TpySnaTBix i^BeTKOB o6pa3yiOT Kan 6 bi em;e oahh Kpyr oSBepTKH. Mhotocjiohhbih: 
Me30$HJIJI H3BIHKa HpOHH3aH HapaJIJieJIBHO HflynjHMH KOHn;eHTpHHeCKHMH aM$H- 
KpnSpaJIBHBIMH npOBOflHmHMH HyHKaMH. B epe^HeH HaCTH H3BIHKa MOJKHO HaCHHTaTB. 
ot 23 ji;o 28 npoBOAHmHx nynKOB, hohth B03Jie Ka>K;n;oro H3 hhx pacnojion^eH cmojih- 
hoh xoji;, B03Jie nyHKa cpeflHen >khjikh hx 4 (pnc. 1, A — B ). K ocHOBaHHio H3BiHKa 
hhcjio npoBOflnnptx nyHKOB yMeHBHiaeTCH 12—15. IIpHMepHo Tanoe >Ke hhcjio 
nyHKOB HMeeTCfl H B OCHOBaHHH BeHHHKa Tpy6naTBIX IJBeTKOB — CBHAeTeJIBCTBO Toro, 
HTO H3BIHOK TaK >Ke 06pa30BaH 5 CpOCHIHMHCfl JieneCTKaMH, KaK H BeHHHK TpyGnaTOrO 
i^BeTKa. IIo3TOMy MHeHne B. T. Xp>KaHOBCKoro (1976) 0 tom, hto h3bihok o6pa30BaH 
2—3 JieneCTKaMH, ocHOBaHHoe Ha nncjie 3y6nHKOB Ha BepxyniKe H3BiHKa, ohihSohho. 

KjieTKH 3HHji;epMBi H3BiHKa CBoeo6pa3HBi — c o6enx noBepxHOCTen ohh HMeioT 
CTOJiftnaTyio $opMy. HapynoiaH CTeHKa annflepMajiBHBix KJieTOK cjierKa BBinyKJiaH 
(pnc. 1, B ). Hapy>KHaH ann^epMa HeceT SojiBinoe hhcjio npocTBix h >Kejie3HCTBix. 
BOJIOCKOB. K OCHOBaHHH) H3BIHKa KJieTKH 3HHflepMBI HpHHHMaiOT TaSjIHTHaTyiO $Op- 
My; npocTBie bojiockh CTaHOBHTCH AJimmee h pacnojiaratoTCH rynje. OrpyKTypa; 
H3BIHKa — 6oJIBHIOe HHCJIO >KeJie3HCTBIX BOJIOCKOB, HpKaH OKpaCKa — CBHfleTeJIB- 
CTByeT 0 tom, hto KpaeBBie ijBeTKH cneu;HaJiH3HpoBaHBi fljin npHBJieneHHH onBuiHTejieit 

Bee Hacra ijBeTKa OKa3BiBaioTCfl c$opMHpoBaHHBiMH, Korji;a flnaMeTp kop3hhkh 
AOCTH raeT 10 CM, B 3TOT MOMeHT BBICOTa KOp3HHKH 8, 3aBH3B He npeBBIHiaeT 2 MM 
(pnc. 2, A). B BepxHen nacTH OHa TpexrpaHHan, ot rpaHen otxoaht Tpn nneHnaTBix 
BBipocTa, npeflCTaBJimomHe co6oh nannyc, oxBaTBiBaionptH ocHOBaHne BeHHHKa.. 
IIo;n; Hapy>KHOH annflepMOH 3aBH3H no Been ee flJiHHe npoxoflHT napajuiejiBHO flpyr 
Apyry cjia6opa3BHTBie MHoronncjieHHBie npoBOflnn^He nynKn; nyTB rjiy6>Ke b 3aBH3H 
o6oco6jieHHO pacnojio>KeHBi Tpn 6ojiee pa3BHTBix npoBOflnnpix nynKa. Ohh npen- 
CTaBJiniOT co6oh npoji;oji>KeHHe nynKOB H3BiHKa, TaK >Ke KaK h ocHOBHaa nacTB no- 
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Phc. 2. 

A — cxeMa Tpy6naToro E[BeTKa; no KpanM H3o6pa>KeHbi npoBOAHinne nynKH, npoxoAHinne no peSpaM 3aBH3n, 
6n — 6oKOBbie npoBOAflinne nynKH nenecTKOB BeHHHKa, e — bchhhk , ome — OTBeTBJieHnn ijeHTpajibHbix npoBO- 
Hmnnx nynnoB, n3 — npoBOAHinne nynnn 3aBH3H, nna — npoBOAflinne nynnn nannyca, nc — npoBojunmne nynKH 
CTOJiCnna, nm — npoBomflinne nynnn TbinnHOK, y,rui — ijeHTpajibHbiii npoBOAHinnii nynon nenecTKa. A' — yBe- 
jmneHHan hhjkhhh nacTb E[BeTKa; I—XII — ypoBHH cpe3a; n — HeKTapHHK, p3 — pe6po 3aBH3H, c — ceMH3ana- 
'. tof . E — cxeMa npnijBeTHoro jincTa; jinn- jincTOBan njiacTHHKa npnijBeTH hk a, on — ocHOBaHne npnijBeTHHKa, 
nn — npoBonamne nynKH npnijBeTHHKa; i+nn — ijeHTpajibHbifi: npoBOAHinnfi: nynoK npHijBeTHHKa. 


€TeHHBix cjia6opa3BHTBix ny^KOB 3aBH3H. H tojibko npoBOAHnpte ny^KH, Hflymne 
no rpaHHM 3aBH3H, 6jm>Ke k Hapynoion ee annAepMe, hbjihiotch cjieAaMH nannyca. 

H3BecTH0, hto b Kop3HHKe nepn^epHnecKne ceMHHKH Tpy6naTBix n;BeTKOB 
Bcer^a KpynHee n pa3BHTBi Jiynme n;eHTpa jibhbix. 9to cbh3aho He tojibko co BpeMe- 
neM, ho n c MecTOM 3aKJiaflKH nepn^epnnecKnx abotkob. OopMnpyncB HenocpeA- 
CTBeHHO hoa JincTonKaMH oSBepTKH, ohh HMeiOT 6ojiee BBiroflHoe nojio>KeHne b ot- 
HomeHHH nnTaHHH, noaTOMy nepn^epnnecKne TpySnaTBie abotkh onepe>KaiOT b pa3- 
bhthh n;eHTpajiBHBie abotkh, coxpaHnn cxoahhh o6iahh njiaH CTpoemm. 

EyroH n;BeTKa 3aiAHiAaeT npHi^BeTHBin- jihct , necKOJiBKO yTOJiiAemiaH cpeflHHHan 
nacTB KOToporo n o6pa3yeT HeSojiBinyio JincTOByio njiacTmmy, npnKpBiBaioiAyio em;e 
He pacKpBiBinnncH abotok. npoBOAHnpte nynKH npnn;BeTHoro JincTa, bxoah b Hero 
H3 jio>na con;BeTHH, pa3BeTBjiniOTCH, 3aTeM HAyT napaJiJiejiBHo Apyr APyry. B cpeA- 
Hen nacTH npnABeTHoro JincTa mo>kho HacwraTB ao 18 KOJiJiaTepajiBHBix npoBOAH- 
iahx nynKOB. Me>KAy hhmh HenocpeACTBeHHO hoa Hapynoion annAepMOH (6jin>Ke 
K o6BepTKe) paCHOJIO>KeHBI BOJIOKHOBHAHBie KJieTKH, CTeHKH KOTOpBIX KO BpeMeHH 
C03peBaHnn njiOAa oApoBecHeBaiOT, SjiaroAapa neMy npnABeTHBie jihctbh cjiy>naT 
onopon ajih ceMHHOK. Han6ojiee pa3BHTBie npoBOAnnpte nyran bxoaht b JincTOByio 
njiacTHHKy npnn;BeTHHKa, rAe, pa3BeTBJinncB, o6pa3yiOT rycTyio ceTB >khjiok. HacTO 
pa3BeTBJieHHH n;eHTpajiBHoro nynKa nepenjieTaiOTCH c hpoxoahiahmh phaom pa3- 
BeTBJieHHHMH 6okobbix nynKOB (pnc. 2, B). BnnAepMa o6enx noBepxHocTen (Kan 
npnn;BeTHoro JincTa njiacTHHKn, TaK n JincTBeB cpeAHHHon $opMan;HH) HeceT ycTBnn;a 
aHOMQAHTHoro Tnna. IIo KpanM npnABeTHHKa n ocoSemio npHKpBiBaioiAen 6yTOH 
3ejieHon njiacTHHKn pa3BHTBi npocTBie n >Kejie3HCTBie bojiockh. OcHOBaHne npnn;BeT- 
Horo JincTa yTOJinjeHO 3a. cneT pa3BHTHH aapeHxnMBi hoa BHyTpeHHen (Mop$ojiorn- 
necKn BepxHen) annAepMon. 

Hajinnne b npnn;BeTHOM JincTe npoBOAHiAnx nynKOB, xJiopeHXHMBi n aapeHxnMBi 
cnocoScTByeT yjiynmeHHio niTamiH n ra30o6MeHa OTAejiBHoro ABeTKa b nepnoA ero 
pa3BHTHH. TaKHM o6pa30M, (J)yHKn;HH npnn;BeTHoro JincTa 3HannTejiBH0 ninpe npo- 
CToro yAep>KHBaHHH ceMHHKH b Kop3HHKe, KaK aTO OTMenaji B. K. Mopo30B (1947). 
CyAH no CTpoeHHio, 66jiBinan nacTB npnn;BeTHoro JincTa HBJineTCH roMOJioroM 
ocHOBaHHH JincTa cpeAHHHOH $opMai];HH h jihiub HeSojiBinan 3ejieHan njiacTHHKa, 
npHKpBiBaioiAaH 6yTOH, — roMOJioroM ero jihctoboh njiacTHHKn. 

KaK H3BecTHO, BeHHHK o6oenojioro ABeTKa nHTHHjieHHBm, cpocmnncH. IIo Been 
AJiHHe BeHHHKa napaJiJiejiBHo APyr Apyry HAyT a^chtb xoponio pa3BHTBix npoBOAH- 
bo;hx nynKOB. IIhtb h3 hhx — axo A^HTpajiBHBie nynKH JienecTKOB, a nepeAyioiAnecH 
c hhmh o6pa30BaHBi cjihbhihmhch 6okobbimh nynKaMH, KOTopBie b BepxHen nacra 
pa3ABaHBaiOTCH h npoAOJi>KaiOTCH b coceAHHX cboSoahbix BepxyniKax BernnKa. 
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Phc. 2 (npodojioiceuue). 


HepeflKO Me>K,n;y hhmh pacnojiaraiOTCH cjia6opa3BHTBie noBOflHmne nynKH, OTnjie- 
HHBinnecH b ocHOBaHHH BeHHHKa ot 6 ojiee pa3BHTBix ny^KOB (pnc. 2,-4, I — V). 
y^acTHH, no kotopbim npoxoflHT npoBOinnnpie nynKH, yTOJiiijeHBi; HapynmaH 3nn- 
.flepMa bji;ojib >khjiok HeceT >Kejie3HCTBie bojiockh. yTOJim;eHBi TaK>Ke CBoSoflHBie 
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nc Pnc. 3. CxeMa KOHTaKTa npoBOAHiAnx nynKOB CTOJi6nKa c nynKaMi® 

t OKOJIOnjIOflHHKa. 

06o3HaHeHHH, KaK Ha pnc. 2. 

Tip 

kohabi JienecTKOB h ocHOBairae BeHHHKa. fcOcTajiBHBie yna- 
CTKH BeHHHKa COCTOHT JIHHIB H3 Hapy>KHOH H BHyTpeHHeHT 
annflepMBi. 

B 30He cpacTaHHH BeHHHKa h tbihhhok c 3aBH3Bio npo- 
BOflHmne ny^KH tbihhhohhbix HHTea o6T>eAHHHK)TCH co cjihb- 
ihhmhch 6okobbimh ny^KaMH JienecTKOB (pnc. 2 ,A,IV — 
VIII). Ha 3tom >Ke ypoBHe bhaho oaho h 3 pe6ep 3aBH3H,, 
b 100—120 mkm HH>Ke 3 toh 3ohbi bhaho enje oflHO pe6po. 
Ha nonepe^HBix cpe3ax VI—VIII (pnc. 2, A) pe6po 
3aBH3H o6Hapy>KHBaeTCH B BHfle OTpOCTKa y OCHOBaHHH BeHHHKa. IIpOXOflH- 
iahh Ha 3 tom ynacrae hpoboahiahh nynoK oahoh h3 tbihhhok npncoeAHHHeTCH k coot- 
BeTCTByiomeMy SoKOBOMy nynny JienecTKa HeMHoro BBtineocTajiBHBix (pnc. 2 ,- 4 , VII )- 
npoBOflHiu;He nyHKH BernnKa h tbihhhok KOHACHTpHnecKne , aM^HKpnSpajiBHBie. 
B CTOJi6nKe necraKa BOKpyr ero KaHajia KpecTOo6pa3HO pacnojio>KeHBi neTBipe npo- 
boahiahx nynna, B03Jie Ka>KAoro H3 hhx — cmojihhoh xoa (pnc. 2, 4, I — VI ). 
B OCHOBaHHH CTOJi6nKa HaxoflHTCH HeKTapHBin ahck. Ha 3tom 3Tane pa3BHTHH TpyA- 
ho paccMOTpeTB xoa npoBOflHn^nx nynKOB b OCHOBaHHH CTOJiSnKa. B npoAecce $op- 
MnpoBaHHH TKaHen 3aBH3H b BepxHen ee nacTH o6oco6jihotch HeSojiBmon OKpyrjma: 
BBiCTyn (500 mkm bbicotoh) — HOBepxHOCTB BeHHHKa, KOHTaKTnpyioiAaH c 3aBH3Bio, 
yMeHBHiaeTCH. B pe3yjiBTaTe npoBOflHn^ne nynKH OKa3BiBaiOTCH c6jin>KeHHBiMH no 
nepn^epHH 3Toro BBiCTyna, nynKH CTOJiSnKa ot ero n;eHTpa otxoaht k 3thm nepn- 
(JepnHecKHM nynnaM. OflHa napa pacnojio>KeHHBix Apyr npoTHB Apyra npoBOAHiAHx: 
nyHKOB CTOJi6nKa npnHJieHHeTCH k HanSojiee pa3BHTBiM nynnaM pe6ep, Apyran — 
k npoBOAHEAHM nyraaM, HAyEAHM no cepeAHHe hjioaojihcthkob (pnc. 3). 

Bbipoctbi BepxHen nacTH ctghkh 3aBH3H y cjiojkhoabgthbix pa3HBie aBTopBi Ha- 
3BiBaiOT pa3jiHHH0. B 6oTaHHHecKOM cjiOBape J. Henderson (1976) ohh o6o3HanaiOTCH( 
KaK «nynoK», «xoxojiok», «iaothhkh», «nepncTBie otpoctkh Ha MecTe Kpan nainenKH». 
Tanoe hhcjio Ha3BaHHH OAHoro o6pa30BaHHH o6T>HCHHeTCH, bhahmo, hx Mop^ojiorn* 
tockhm pa3Hoo6pa3neM y pa3HBix bhaob cjio>KHOABeTHBix. JIjinHelianthus bbipoctbb 
CTeHOK 3aBH3H BCJieA 3a AjieKcaHApoBBiM h CaBneHKO (1951), TaMaMHiHH (1956) r 
n. n. nojiHKOBBiM (1967) MBI Ha3BiBaeM nannycoM (pnc. 2, A). 

flo chx nop ocTaeTcn AncKyccnoHHBiM Bonpoc o HaJiHHHH namenKH y cjio>kho- 
ABeTHBix. Ero pemeHne TecHO CBH3aHO c pemeHneM Bonpoca o npnpoAe nannyca. 
A. H. njiOTHHKOB (1940), H3ynan Shojiothio ABeTeHHH noACOjmenHHKa, h Mopo3on- 
(1947), 3aHHMancB cejieKipteH 3 toh KyjiBTypBi, paccMaTpnBajiH nannycnaK nainenKy,. 
cocTOHEAyio H3 A®yx pa3AejiBHBix namejiHCTHKOB, chjibho peAyAnpoBaHHBix, HMeio- 
EAHX BHA MaJieHBKHX pO>KeK AJIHHOH 3—5 MM. H3yneHHe pa3BHTHH ABeTKa n03BO- 
jineT yTOHHHTB npnpoAy nannyca. V noACOjmenHHKa, KaK 3 to 6bijio oTMeneHo Ta¬ 
MaMHiHH h HOATBep>KAeHO HaniHMH HaSjiiOAeHHHMH, nannyc 3aKJiaABiBaeTCH npn ah$- 
(JepeHAHpoBKe ABeTKa OAHOBpeMeHHO c HJiOAOJiHCTHKaMH. B OTJiHnne ot 6ecnojioro 
y TpySnaToro A B ® T Ka nannyc npeACTaBJieH A®yMH cynp othbhbimh BBipocTaMH. 
Bo3HHKan CHanajia CHapy>KH ot OCHOBaHHH 6yropKOB BeHHHKa, b AaJiBHeHHieM ohh 
pacTyT, ocTaBancB njioTHO cjihtbimh c peSpaMH 3aBH3H. Tojibko caMan BepxHHH nacTB, 
6yropKOB 3anaTOHHoro nannyca, ocTaBancB cboSoahoh, o6pa3yeT bbipoctbi HaA. 
pe6paMH 3aBH3H. no pe6paM HAyT napajuiejiBHo A»a hpoboahiahx nynKa (pnc. 2, A r 
XI — XII), H3 kotopbix Hapy>KHBiH MeHBHiHX pa3MepoB — cjieA nynKa nannyca, 
hto noATBep>KAaeT JincTOByio, a He TpnxoMHyio npnpoAy nocjieAHero. Kan h b 6ec- 
nojiOM ABerae, 6ojiee pa3BHTBie h KpynHBie, pacnojio>KeHHBie rjiy6>Ke b tkbhhx 
3aBH3H npoBOAHiAHe nynKH npeACTaBJiniOT co6oh cjieABi nynKOB BeHHHKa, a MeHee^ 
pa3BHTBie — ABHTpajiBHBie nynKH BBipocTOB nannyca. napajuiejiBHo A^HTpajiBHOMy 
nynny b nannyce o6pa3yiOTCH oneHB cjia6o pa3BHTBie nynKH, HMeioiAne 1 — 2 pnAa- 
cocyAOB, t. e. ero 6oKOBBie >khjikh. TaKHM o6pa30M, MecTO pacnojio>KeHHH nannyca. 
Ha HanajiBHBix $a3ax pa3BHTHH A®eTKa h Hajinnne b HeM npoBOAniAnx nynKOB noA- 
TBep>KAaiOT MHeHne Tex aBTopoB (CeHHHHHOBa-KopnarHHa, 1952; TaMaMinnn,, 
1956; IlbjiHKOB, 1967), KOTopBie paccMaTpnBaiOT nannyc KaK BHAOH3MeHeHHyio na- 
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mieHKy, cnirran ero roMOJioroM OTrnSa namenKH. Ho mhohhio Ramayya (1959), 
4>HJiJiOMHoe, a He TpnxoMHoe npoHCxo^KAenne nannyca y cjionaiOABeTHBix AOKa3H- 
BaeTCH TeM, hto oh onyrneH TaK >Ke, KaK h Apyrne JincTOBBie opraroi. 

Korfla nannyc c<|)opMHpoBaH, a bchhhk enje He pacnpHT, Ha cpe3enepe3 cpe^Hioio 
nacTb 3aBH3H mo>kho HacwraTb ji;o 25—30 napajuiejiBHo HAynjHX hpoboahiahx 
nyHKOB (pnc. 2, X — XII). H 3 hhx aochtb HanSojiee KpynHBix npeACTaBJiniOT co6oh 
'CJieflBI npOBOflHH^HX nyHKOB BeHHHKa, B HHX C$OpMHpOBaHBI HO 1—2 cocyfla KCHJie- 
.MBi, OKpy5KeHHBix $jio3moh. Hpoboahiahb nyHKH, HAyiAne Me>KAy hhmh, b BepxHen 
HaCTH 3HBH3H pa3flBaHBaiOTCH H npHHJieHHIOTCH K A B yM COCeflHHM HyHKaM. EOJIB- 
1HHHCTBO 3THX nyHKOB COflep>KHT TOJIBKO (|)JI03My. B CTeHKe 3BBH3H CMOJIHHBie XOflBI 
He o6Hapy>KeHBi. Bo BHyTpeHHnx ee tkbhhx HaMenaeTCH aapeHXHMaTH3a ahh. CeMH- 
sanaTOK HMeeT HeSojiBinyio HOJKKy. 

3aBH3B HOflCOJIHeHHHKa y OCHOBaHHH y3Kan, H HaCTB nyHKOB B 3TOH 30He coe- 
AHHneTCH Me>KAy co6oh. BxoAHiAne b Jionce kop3hhkh CHHTeTnnecKHe nynKH npn- 
HJieHHIOTCH K nyHKBM, HflyH^HM Ha 3TOM ynaCTKe HO JIO>Ky KOP3HHKH. MeCTO npn- 
HJieHeHHH 3aBH3H MO>KHO o6Hapy>KHTB HO 60 JIBHI 0 H KOHI];eHTpaii;HH npOBOflHH];HX 
nyHKOB, KOHTaKTnpyion];HX flpyr c flpyroM 6e3 ocoSoro nopnAKa. Ha jio>Ke kop3hhkh 
'Otot ynacTOK pacnojio>neH npoTHB napajuiejiBHo HAynptx cjieflOB npni^BeTHoro JincTa. 
Ha oahom ypoBHe nonepenHoro cpe3a nepe3 Jionse bhaho, hto coceAHne abotkh Ha- 
xoahtch Ha pa3HOH BBicoTe. Bojiee KpynHBie CHHTeTnnecKHe npoBOAnn^ne nynKH HAyT 
K nepn(|)epHH KOP3HHKH, COeAHHHHCB C CHHTeTHHeCKHMH nyHKaMH COCeAHHX ABeT- 
KOB, OHH B KOHIi;e KOHAOB HpHCOeAHHHIOTCH K HyHKBM JIHCTOHKOB oSBepTKH. C pOCTOM 
COABeTHH yBeJIHHHBaiOTCH B03AyX0H0CHBie XOABI B CepAAeBHHe JIO>Ka KOP3HHKH H 
b Me30(|)HJiJie c aAaKcnajiBHOH ctopohbi jihctohkob oSBepTKH h npHABeraoro JincTa. 

no Mepe pocTa ceMHHKH pocT npHABeraoro JincTa npnocTaHaBJiHBaeTCH, oh 
CTaHOBHTCH TBep>Ke, noTOMy hto OApoBecHeBaiOT oSojiohkh ero bojiokoh, HaxoAH- 
iAhxch Me>KAy nyHKaMH. flo OTMnpaHHH nacTB BeHHHKa, pacnojio>KeHHaH HaA 3a- 
BH3BH), mapoo6pa3Ho yTOJiiAaeTCH h 3ejieHeeT. Cbh3b BeHHHKa c ceMHHKOH coxpa- 
HHeTCH HOHTH AO HOJIHOrO C03peBaHHH HJIOAa. OAHaKO B MeCTe COeAHHeHHH C ceMHH¬ 
KOH A^aMeTp OCHOBaHHH BeHHHKa pe3KO cy>KaeTCH, no3>Ke 3ACCB B03HHKaeT OTAejin- 
TejiBHBin cjioh. TaKOH >Ke cjioh o6pa3yeTCH hb MecTe npncoeAHHeHHH ccmhhkhk jio>Ky 
Kop3HHKH. B npon;ecce pocTa njioAa H3MeHneTCH aHaTOMnnecnoe CTpoeHne okojio- 
HJioAHHKa. HaMH (BacHJieBCKan, flopA>KHeBa, 1980) y>Ke 6bijih OTMeneHBi CTpyKTypBi, 
-cnocoScTByionpie HHTeHCH(|)HKaii;HH ra30o6MeHa h Me r ra6ojiH3Ma Kop3HHKH hoacoji- 
HeHHHKa Ha pamrax 3Tanax ee $opMHpoBaHHH. B nepnoA C03peBaHHH ABeTKa TaKOH 

-CTpyKTypOH HBJIHeTCH npHABeTHBIH JIHCT. 

Xoa npoBOAHiAHX nyraoB h aapeHXHMaTH3aAHH CTeHOK 3aBH3H cnocoScTByiOT 
s TOMy, hto npn TecHOM pacnojio>KeHHH njiOAOB Ha Jio>Ke coabbthh Ka>KABiH H3 hhx 
nojiynaeT AOCTaTOHHoe KOJinnecTBO Heo6xoAHMBix a^ih pa3BHTHH HHTaTejiBHBix Be- 
lAecTB h ra30B. 

H3BeCTHO, HTO HH>KHHH 3aBH3B B pa3HBIX TaKCOHaX B03HHKaeT pa3JIHHHBIMH CnO- 
coSaMH (3aMHTHHH, 1951, h AP.)^ SojiBHien nacTBio OHa o6pa3yeTCH b pe3yjiBTaTe 
CpaCTaHHH ABeTKOBBIX npHAaTKOB C HJIOAOJIHCTHKaMH, 3HaHHTeJIBHO pe>Ke — B pe- 
3yjiBTaTe oSpacTaHHH hjioaojihcthkob TKaHBio ABeTOJio>Ka. Oahhm h 3 AOKa3aTejiBCTB 
BnneHAHKyjinpHOH npnpoABi HH>KHeH 3aBH3H T. A. KoMap (1972) c^HTaeT napaji- 
jiejiBHBiii xoa nyHKOB b Hen. H3yneHne OHToreHe3a abcthb HOAcojiHenHHKa h pa3- 
BHTHH B HeM HpOBOAHH^eH CHCTeMBI H03B0JIHeT 3aKJIIOHHTB, HTO ero HH>KHHH 3BBH3B 
o6pa3yeTCH nyTeM cpacTaHHH c HJiOAOJiHCTHKaMH OKOJiOABeTHHKa h tbihhhok. 
Hh>khhh 3aBH3B He tojibko o6ecneHHBaeT jiynniyio 3aiAHTy ceMH3anaTKa, ne m Bepx- 
hhh, ho CjiaroAapn en nponcxoAHT h jiynmee CHa6>KeHHe ceMH3anaTKa accHMHJiHTaMH. 

B saKJiioqeHHe mo>kho cAOJiaTB cjieAyioiAne bliboah. 

H3yneHHe 3ajio>KeHHH h pa3BHTHH Tpy6naToro h H3BiHKOBoro ABeTKOB H03B0JineT 
yTOHHHTB cnopHBie BonpocBi o npnpoAe opraHOB A®OTKa y HOACOJiHenHHKa h noAHep- 
KHyTB $yHKAHOHajiBHoe 3HaneHHe HeKOTopBix oco6eHHocTen hx CTpoeHHH. MecTO 
pacnojio>KeHHe nannyca, HaJiHHne b HeM hpoboahiahx nyHKOB noATBep>KAaiOT MHe- 
flne Tex aBTopoB, KOTopBie paccMaTpnBaiOT nannyc KaK BHAOH3MeHeHHyio nameHKy, 
€HHTan ero roMOJioroM OTraSanamenKH. CjieABi hpoboahiahx nynKOB nannyca, BeH- 
HHKa, TBIHHHOK H CTOJl6nKa o6pa3yiOT B 3BBH3H CHJIBHO pa3BHTyiO npOBOAHIAyiO CH- 
CTeMy, oSecnenHBaioiAyio xopomee CHa6>KeHHe ceMH3anaTKa. Tpy6naTBie h oco6emio 
H3BIHKOBBie A B OTKH HOACOJIHeHHHKa CHeAHaJIH3HpOBaHBI AJIH npHBJieneHHH Haceno- 
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mhx: y hhx npKan OKpacna, apoMaT, oSycjiOBJieHHBin HajmnneM Sojitnioro nncjiai 

CMOJIHHHX XOftOB H >KeJie3HCTBIX BOJIOCKOB*, y TpySnaTBIX IJBeTKOB eCTb HeKTapHHKH. 

Hajinnne npoBOflHmHx nynKOB, 3ejieHon njiacraHKH h a3peHXHMBi b npnijBeT- 
hom JiHCTe cnocoScTByeT yjiynmeHmo nnTaHnn n ra30o6MeHa 3am;Hii];aeMoro hm n;BeT- 
Ka. CyjjH no CTpoeHnio, SojiBman nacTB npmjBeTHoro jincTa HBJineTcn roMOJioroivi 
ocHOBaHHH JincTa cpejtiiHHOH $opMai];HH n jinnib HeSojiBinan 3ejieHan njiacraHKa, 
npnKpBiBaioman itBeTOK b $a3e SyTOHa, — roMOJioroM njiacraHKH JincTa. 

A3peHXHMaTH3an;HH cepjmeBHHBi coijBeTHH, a^aKcnajiBHon ctopohbi jihctohkob. 
oSBepTKH n npnn;BeTHoro JincTa, a Taione BHyTpeHHnx TKaHen CTeHOK 3aBH3n cno- 
co6cTByeT HHTeHcn^HKaipra ra30o6MeHa, hto Hapnfly c xopomo pa3BHTon npoBO- 
AHH];en cncTeMon npnBOflHT k $opMHpoBaHnio SojiBinoro nncjia mioftOB. 
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C. E. ^yHaeBa 

yjibTPACTpy ktypa ixoiiepehhmx kjietok 

ME30KAPIIHfl 3EPHOBKH TBITICUM AJEST1VUM (BOACEAE) 

S. E. D U N A E V A. THE ULTRASTRUGTURE OF TRANSVERSAL CELLS IN TRITICUM AESTIVUM 

( POACEAE) CARYOPSIS MESOCARP 

npn BJieKTpoHHoMHKpocKOHHnecKOM H3yneHHH Me30KapnHH pacTymen h co3peBaioni;eH 3ep- 
hobkh MHrKon nmeHHn;bi copTa Siete cerros BbiHBjieHo pa3JiHHHe b cTpyKType npo^ojibHbix h ho- 
nepeHHbix KjieTOK. B npoflOJibHbix KjieTKax y>Ke b pacTymen 3epH0BKe npoHcxo^HT flecTpyKn;HH 
co^epjKHMoro, b to BpeMH KaK nonepenHbie KjieTKH OTJmnaiOTCH hjiothoh rnajionjia3MOH h coflep- 
jKaT xopomo pa3BHTbie opraHejiJibi. Hx xjioponjiacTbi HMeiOT dojitmon pa3Mep, CHrapoo6pa3HyK> 
$opMy, xopomo pa3BHTyio cncTeMy rajiaKOHflOB, o6pa3yiom;Hx rpaHbi, h coflep>KaT oTflejibHbio 
3epHa KpaxMana. no Mepe co3peBaHHH 3epHoBKH dojibrnnHCTBo npoflOJibHbix KJieTOK hojihoctbio 
pa3pymaeTCH (odjiHTepnpyeTCH). B nonepenHbix KjieTKax, HaodopoT, ycnjiHBaeTCH pa3BHTH& 
flHKTHocoM, MHTOXoHflpHH, 3Hflonjia3MaTHHecKoro peTHKyjiyMa. Ha KjieTOHHbix odoJioHKax odpa- 
3yiOTCH BTopHHHoe yTOJim;eHHe h nopbi. noJiyneHHHe flaHHbie ho3bojihiot paccMaTpnBaTb none- 
penHbie KjieTKH KaK flH$$epeHn;HpyK)m;HecH Tpaxenflbi, a hx xjioponjiacTbi — CTpyKTypHo aHajio- 
rnuHbiMH xjioponjiacTaM odKJiaflKH C 4 pacTeHnn acnapTaTHoro THna. 

nepnKapnnn 3epHOBKn, pa3BHBaioiu;HncH H3 CTeHKn 3aBH3n, t. e. opraHa jih- 
ctoboto nponcxo>KfleHHH, HMeeT HapyjKHyio 3nnflepMy (3K30Kapnnn), napeHXHMHyio 
TKaHB (Me30Kapnnn) n BHyTpeHHioio ann^epMy (3HAOKapnnn). IIpn pa3BHTHH 3ep- 
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HOBKH 3TH TKaHH CHJIBHO H3MeHHIOTCH. TaK, KJieTKH Me30KapHHH pa3pymaiOTCH r 
pacTBopniOTCH n cjinnaiOTCH b npon;ecce o6jiHTepan;HH, kotoplih, OAHano, HHKorAa 
He 3aTparnBaeT cjioh KJieTOK, npnjiOKamnx k BHAOKapnnio. 3 th KJieTKH pacnojio- 
H^eHLI B OTJIHHHe OT OCTaJIBHLIX nOnepeK AJIHHHOH OCH 3epHOBKH, B CBH3H C HeM no* 

jiyHHJin Ha3BaHne nonepeuHBix (AjieKcaHApoB, 1966; 33ay, 1980). 

B MHoroHHCJieHHtix pa6oTax no aHaTOMnn nepnKapnnn oTMeueHo AJinTejiBHoe* 
cym;ecTBOBaHHe b nonepeuHBix KJieTKax 3ejieHBix njiacTHA, OTjmuaiomHxcH ot xjio- 
ponjiacTOB Me3o$HJiJia jincTa 66jilhihmh pa3MepaMH, 6ojiee tcmhbim abctom n cno- 
co6hoctbio k HaKonjieHHio 6ojiBinoro uncjia Mejmnx 3epeH npaxMajia. Pa6oTBi no- 
GJieAHHx jieT noKa3ajin, hto 3ejieHBiH cjioh nepnKapnHH 3epHOBOK hhmchh h nme- 
hhijbi BHAejineT Ha CBeTy khcjiopoa (Nutbeam, Duffus, 1978), npnueM b nanecTBe 
npeo6jiaAaioii];ero $epMeHTa Kap6oKCHjmpoBaHHH HMeeT 0311 Kap6oKcnjia3y, 
a Taione Apyrne 3H3hmli C 4 nyra $0T0CHHTe3a, Tanne nan HA^O-saBHCHMan MajiaT- 
AernAporeHa3a, nnpyBaT(J)oc<|)aTAHKHHa3a, acnapTaT- h ajiaHHHaMHH0TpaHC(f)epa3Bi 
(Wirth et al., 1977). Elijio BHCKa3aHo npeAnojio>KeHHe (Nutbeam, Duffus, 1976), 
uto y HUMeHH h nineHHALi, pacTeHHH c THniiuHBiM C 3 $otochht63om b jihctbhx, b ne- 
pHKapnnH 3epH0B0K $HKcan;HH C0 2 ocymecTBJineTCH no nyra C 4 opraHHuecKHx khc- 

JIOT. 

B cbh3h c oTMeueHHLiMH oco6eHHocTHMH $H3HOJiorHH h Tonorpa$HH nonepeuHBix 
KJieTOK hx yjibTpacTpyKTypa, oco6eHHo no cpaBHeHHio c npoAOJiLHHMH KJieTKaMEt 
Me30KapnnH, npeACTaBJineT 3HauHTejiBHBiH HHTepec. I^ejiBio HaineH pa6oTBi 6lijio. 
HCCJieAOBaHne yjiBTpaTOHKOH opraHH3an;HH Me30KapnHH 3epH0BKH mhtkoh nnieHHABi.. 

MaTepnaji h MeTOAHKa 

JJjih Toro hto6bi nccjieAOBaTb yjiLTpacTpyKTypy npoAOJiBHBix KJieTOK Me30Kap- 
hhh ao hx o6jiHTepan;HH h mojioabix nonepeuHBix KJieTOK, Hcnojii>30BajiH pacTynjne 
3epH0BKH (AocTHrinne 1 / 2 h 2 / 3 oKOHuaTejiBHon ajihhbi). ^ajiBHeHinne H3MeHeHHH 
yKa3aHHBix KJieTOK H3yuajin no Mepe C03peBaHHH 3epH0BKH, b $a3ax mojiouhoh; 
(paHHen h no3AHen) h bockoboh cnejiocTH. HccjieAOBajin MHrKyio npoByio ninemmy 
copTa Siete cerros. 

JJjih $HKcan;HH BBipe3ajin Kycoumi pa3MepoM 1 mm 2 h3 6okoboh uacra nepimap- 
HHH B epeAHHHOH o6jiaCTH 3epH0BKH. MaTepHaJI $HKCHpOBaJIH B TJiyTapOBOM aJIB- 
AerHAe c nocjieAyiomeH o6pa6oTKon 2% pacTBopoM ocmhcboh khcjiotbi, o6e3Bo>KH- 
BajiH h 3ajiHBajiH b 3noH no CTaHAapTHon MeTOAHKe. Cpe3Bi nojiyuajm Ha MHKpoTOMe 
JIKB, KOHTpaCTHpOBaJIH Ha CeTKaX paCTBOpOM JIHMOHHOKHCJIOrO CBHHH;a H H3yuaJIH. 
c noMom;BK) ajieKTpoHHoro MHKpocKona JEM-7. 

Ilpn paccMOTpeHHH npenapaTOB nepHKapriHH noA cbotobbim MHKpocKonoM hc- 
H0JIB30BaJIH 3epH0BKH CBOKHe H (J)HKCHpOBaHHBie B 70% BTaHOJie. nOJiyueHHBie or 
pyKH cpe3Bi noAKpamHBajiH ca(|)paHHHOM. 

C n;ejiBK) onpeAeJieHnn choco6hocth xjioponjiacTOB nonepeuHBix KJieTOK Hanan- 
jiHBaTB KpaxMaji ncnojiB30BajiH nepnKapnHH, OTnpenapnpoBaHHBiH ot 3epHOBOK, 
BBipOCniHX Ha 2 / 3 OKOHHaTeJIBHOH AJIHHBI. IIjIOAOBBie 060JIOUKH (nepHKapiIHH) or 
HecKOJiBKHx 3epHOBOK noMenjajm b pacTBop 1 % caxapo3Bi Ha 6, 24 n 48 u, ocBeman: 
jiaMnaMH JJPJT, C03AaBaBinHMH ocBenjeHHocTB 9 tbic. jik. IIojiyueHHBiH BKcnepn- 
MeHTajiBHBiH MaTepnaji 6biji ncnojiB30BaH ajih BJieKTpoHHOMHKpocKonHuecKoro H3y- 
UeHHH. 

Pe3yjiBTaTBi nccjieAOBaHHH 
noneperaBie KJieTKH pacTymen 3epH0BKH 

Ilpn CBeTOonTHuecKOM H3yueHHH cpe3a, CAejiaHHoro nonepeK 3epHOBKH, xopomo* 
pa3JiHHHMBi Bee cjioh nepnKapnHH (pnc. 1). IIonepeuHBie KJieTKH pacnojiaraiOTCH. 
HOA HeCKOJIBKHMH CJIOHMH KJieTOK Me30KapnHH, CpeAH KOTOpBIX y>Ke HauaJIHCB npo- 
n;eccBi o6jiHTepan;HH. IIepepe3aHHBie baojib, nonepeuHBie KJieTKH orjinuaiOTCH bbi- 
THHyTOH $OpMOH. 

B nepnKapnHH, chhtom c 3epHOBKH, xopoino bhaho, hto 6ojiBmHHCTBO nonepen- 
hhx KJieTOK cjia6o BaKyojiH3npoBaHo; pa3MepBi BaKyojien, hx $opMa r Tonorpa^nn 
h hhcjio y pa3HBix KJieTOK BapBnpyioT. HApa KJieTOK, KaK npaBHJio, BepeTeHOBHAHBie, 
HMeiOT xopoino pa3JiHUHMoe hapbihiko (nHorAa A®a) h CMemeHBi k KjieTO^non CTeHKe. 
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Phc. 1. IIonepeHHHH pa3pe3 pacTymefi 3epHOBKH ( 2 / 3 oKOHaaTejitHOH ^jihhh). 

B npoaojibHbix KjieTKax Me30KapnHH h b aimocnepMe OTMeneHbi KpaxMajibHbie 3epHa ( K3 ), b nonepe^Hbix KjieTKax — 
XJioponjiacTbi (x). B Me30Kapnnn bh^hbi cjieAM oCjiHTepaijHH. CnepMoaepMa Tan we nacTHAHO oCjiHTepHpoBaHa.- 

PncoBajibHbifi annapaT PA-4. 

n — nepHKapnHft, cn — ceMeHHan Kowypa (cnepMOAepMa), a — 3HAOcnepM, ua — HapywHan aniwepMa, m — 
Me30Kapnnfi, nn — nonepe^Hbie KjieTKH, ea — BHyTpeHHnn aimaepMa, ac — ajieftpoHOBbift cjioft 3HAOcnepMa. 

MHoroHHCJieHHtie xjioponjiacTH opneHTnpoBaHBi b ochobhom baojib ajihhhoh och 
KJieTKH. H3MepeHne nx napaMeTpoB noKa3ajio, aTo AJiHHHan ocb xjioponjiacTOB co- 
CTaBJineT 7.85+0.61, KopoTKaa — 1.3+0.15 mkm (npn n=164, 6 nojiorHaecKaa bbi- 
6 opna — Tpn 3epHOBKH). H3MepeHHLie ajih cpaBHemm xjioponjiacTH (JuiaroBoro 
jincTa (3aKOHHHBmero poct) HMejin pa3Mep 4.4 + 0.2 mkm no ajihhhoh: och h 2.3 + 
•0.1 mkm — no KopoTKon (npn n=45). 

Ilpn BJieKTpoHHOMHKpocKonnHecKOM royaemra nonepenHLix KJieTOK (pnc. 2, A — 
cm. BKJienKy) nx n;HTonjia3Ma bbiimihaht hjiothoh H3-3a 6 ojibmoro ancjia b Hen pn- 
•6ocom, npenMym;ecTBeHHo CBH3aHHBix b nojincoMHBie n;enoaKH H3 3 — 6 eAHHnn;. 
Ha 6 jii 0 AaK)TCH AHCTepHBi rpaHyjinpHoro 3HAonjia3MaTnaecKoro peTHKyjiyMa, b yMe- 
peHHOM HHCJie — MHTOXOHAPHH. IIoCJieAHHe HMeiOT OBaJIBHyiO $OpMy, AJIHHy 
0.6—0.7 MKM H XapaKTepH3yiOTCH xopomo pa3BHTBIMH KpHCTaMH. ^HKTHOCOMBI 
BCTpenaiOTCH peAKo. IIjia 3 MajieMMa o6bihho bbiimihaht hockojibko bojihhctoh. 
KjieTOHHBie CTeHKH TOHKne (0.2 — 0.3 mkm), aacTO nepeceKaioTca njia3MOAecMaMH, 
KOTopBie pacnojiaraiOTca KaK oahhohho, TaK h He 6 ojiBmnMH rpynnaMH (no 4 — 5). 
BaKyojm Ha cpe3ax KJieTOK BCTpeaaiOTCH pe^Ko. H^pa coAep>KaT npenMymecTBeHHO 
MejiKOAncnepcHBiH xpoMaraH, cpeAH KOToporo HaxoAHTca tjibi6kh KOHABHcnpoBaH- 
noro. XjioponjiacTBi He HMeiOT b KJieTKe xapaKTepHoro pacnojio>KeHHH, aacTO 06 - 
pa3yioT rpymiBi. Ilpn btom ohh pacnojiaraiOTca b HecKOJiBKO caoeB h conpHKacaiOTca 
jj;jihhhbimh noBepxHocTHMH, npHo 6 peTaa «noAomaHHBie» APyr k Apyry oaepTaHHHa. 
MeM 6 paHHaa cncTeMa xjioponjiacTOB xopomo pa3BHTa h npeACTaBjieHa rpaHaMH, 
coeAHHeHHBiMH Me>KrpaHHBiMH THJiaKOHAaMH. IIocaeAHHe aacTO 6 BiBaiOT Ha cpe3ax 
<|>parMeHTnp ob aHBi ; bto MO?KeT 6bitb o 6 ycjioBJieHo TeM, hto ohh HaxoAaTca b pa3- 
bbix hjiockocthx cpe3a (pnc. 2, E). Hhcjio THJiaKOHAOB b rpaHax cocTaBJiaeT 6—15. 
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OrpoMa xjioponjiacTOB aobojibho njioTHaa, coAepaorr ph6ocombi h hojihcombi, a Tan>Ke 
9JieKTpoHHonpo3paHHLie 30HH c $n6pHJiJiaMH — 30HH JJHK (pnc. 2, B). Kpax- 
MajibHBie 3epHa, nan npaBHJio, OBajiBHOH (J)opMBi, HMeiOT AJiHHy ro 1 mkm h 3aHHMaiOT 
o6bihho He 6ojiee 50% njionjaAH ceaemm xjioponjiacTa. IIjiacTorjio6yjiBi Mejinne, 
HeMHoroancjieHHLie. JJjih MHornx xjioponjiacTOB xapaKTepHBi HHBarHHaijHH BHyT- 
peHHen MeM6paHBi o6ojiohkh, CBoeo6pa3HBie «neTjin» (pnc. 2, r). IIocjieAHHe BAa- 
iotch b Teao xjioponjiacTa, npoxoAHT b6jih3h BHyTpeHHen MeM6paHBi o6ojiohkh h hob- 
TopaiOT ee KOHTypbi Ha 3Hawrejii>HOM npoTa>KeHHH. 

IIonepeHHLie KJieTKH pa3BHBaioTca oAHOBpeMemio c o6jiHTepan;HeH HeKOTopBix 
npnjie>Kan]iHx k hhm npoAOJiBHBix KJieTOK Me30Kapnna, npoAyKTBi pacna^a KOToptix 
OHH, BepOHTHO, MOryT HCn0JIL30BaTb AJIH CBOerO $OpMHpOBaHHa. 

IIonepeaHBie KJieTKH C03peBaK)m;eH (HajinBaiomeHca) 3epHOBKn 

IIonepeaHBie KJieTKH Ha 6 okobbix aacTax 3epHOBKH b nepnoA ee HajiHBa chjibho 
yAJiHHeHBi. yjiBTpacTpyKTypa hx b btot nepnoA cymecTBemio H3MeHaeTca (pnc. 3 — 
cm. BKJieHKy). Tan, Ha cpe3e KJieTKH mo>kho Ha6jnoAaTB 6ojiBmee ancjio ahkthocom, 
KOTopBie, cyAH no ancjiy pacnojio>KeHHBix phaom ny3BipBKOB, HaxoAaTca b coctoh- 
HHH BBICOKOH aKTHBHOCTH (pHC. 3, ^4). IIy3BipBKH ToJIBA>KH no HX pa3Mepy H CTpyK- 
Type MO/KHO pa3AejiHTB Ha HecnojiBKO thhob: 1) BapBnpyiomeH BejmaHHBi (0.05— 
0.2 mkm) c rpaHyaapHBiM coAepauiMBiM, 2) Mejinne c ajieKTpoHHonjioTHBiM 6eccTpyK- 
TypHBiM BenjecTBOM, 3) 3JieKTpoHHonpo3paaHBie c rpaHyjion, 4) oKaHMJieHHBie (Ha- 
6juoAaiOTca peaKo). Chjibho pa3BHBaeTca 3HAonjia3MaTHaecKHH peTHKyjiyM, b 3Ha- 
wrejiBHOH CTeneHH npeACTaBJieiiHBiH arpaHyjiapHBiMH ajieMeHTaMH. 3aMeraBi nepe- 
xoabi ot 3toh $opMBi peTHKyjiyMa k rpaHyaapHOH c o6pa30BamieM 3HAonjia3MaTH- 
aecKoro peTHKyjiyMa CMemaHHoro rana. Ha6jii0AaeMBiH b nonepeaHBix KjieTKax 
arpaHyjiapHBiH peTHKyjiyM, Kan H3BecTHo, He aBjiaeTca xapaKTepHBiM ajih 6ojib- 
niHHCTBa pacTHTejiBHBix KJieTOK h OTMeaeH b ochobhom b pHAe TKaHeH ceKpeTop- 
Horo rana. CanTaiOT, hto oh npnHHMaeT yaacrae b CHHTe3e h TpaHcnopTe TepneHon- 
Aob, a TaK?Ke BenjecTB ropMOHaJiBHoro xapaKTepa, yaacTByiomHx b penpoAyKTHB- 
hbix npon;eccax (BacnjiBeB, 1977). 

rnajionjia3Ma nonepeaHBix KJieTOK b btot nepnoA pa3BHTna 3epiiOBKH CTaHo- 
bhtch MeHee njioTHoii, 6 ojibihhhctbo HMeionpixcH Ph6ocom o6T»eAHHeHo b nojincoMH. 
BcTpeaaiOTca He6ojiBmHe jiHHHAHBie Kanjin h BKJiioaeHHH, KOTopBie HMeiOT pa3Hyio 
$opMy, BejinanHy h hjiothoctb coAepaoiMoro. HApa nonepeaHBix KJieTOK no CTpyK- 
Type aHajiornaHBi onncaHHBiM Ha npeABiAymen CTaAHH pa3BHTna 3epHOBKH. Banyo- 
jiH3an;Ha KJieTOK no-npeaoieMy aBjiaeTca hcbbicokoh, AeHTpaJiBHaa BanyojiB, KaK 
npaBHJio, OTcyTCTByeT. IIjia3MajieMMa HMeeT h3bhjihctbih KOHTyp, b6jih3h Hee 
HHorAa Ha6jnoAaiOTca MHKpoTpy6oaKH. KjieToaHBie ctchkh nonepeaHBix KJieTOK 
Ha 3TOH CTaAHH pa3BHTHH 3epHOBKH yTOJIIIjaiOTCH (0.6 — 0.7 mkm) 3a CaeT OTJIO>KeHHH, 
o6pa3yK)m;Hx cjioHCTyio BTopnaHyio o6ojioaKy (pnc. 3, E ). IIocjieAHaa HOKpBiBaeT 
nepBHHHyio oSojioaKy HepaBHOMepHo, o6pa3ya nopBi, He HMeionpie oKaHMJieHna. 
Mhtoxohaphh no CTpyKType aHajiornaHBi onncaHHBiM b nonepeaHBix KJieTKax pa- 
CTym;eH 3epHOBKH, BcTpeaaiOTca aacTo, pacnojiaraiOTca oAHHoaHo h rpynnaMH. 

KaK mo?kho 3aMeTHTB, yjiBTpacTpyKTypa opraHejiJi nonepeaHBix KJieTOK, Ha- 
6jnoAaeMan b nepnoA HajiHBa 3epHOBKH, yKa3HBaeT Ha bbicokhh MeTa6ojmaecKHH 
noTeHAHaji bthx kjictok h npHAaeT hm cxoactbo c onncamiBiMH b ceKpeTopHBix TKa- 
hhx (BacHJiBeB, 1977). yKa3aHHan aHajiornn HBJineTcn Bnojme o6 , bhchhmoh, ecjin 
yaecTB, hto b btot nepnoA nonepeaHBie KJieTKH cenperapyiOT BenjecTBa ajih o6pa30- 
saHHH BTopnaHoro yTOjim;eHHH KJieToaHOH ctchkh. 

XjioponjiacTBi, KaK npaBHJio, pacnojiaraiOTcn baojib 6ojibihoh och kjictkh, 
MHorne H3 hhx HMeiOT AJiHHy ao 10—12, b to BpeMH KaK Majian ocb cocTaBJineT 
1—2 mkm (pnc. 3, E, B). BBiTHHyTan (f>opMa xjioponjiacTa cym;ecTBeHHO H3MeHaeT 
ero xapaKTepncTHKn: 3HaanTeJiBHo yBejinanBaeTCH oTHomeHne noBepxHocTH xjio- 
ponjiacTa k ero o6T»eMy h cooTBeTCTBeHHo ycnjiHBaeTCH KOHTaKT xjioponjiacTa c ok- 
py>Kaioin;eH rHajionjia3MOH. HaKonjieHne KpaxMaJiBHLix 3epeH b yAJiHHeHHBix h 
cnjiiocHyTBix xjioponjiacTax aacTo npHBOAHT k npoH3BOJiBHOMy h CHJiBHOMy H3Me- 
HeHHio hx $opMBi. 3epHa KpaxMajia pacnojiaraiOTca b paaHBix aacTax xjioponjiacTa, 
b tom ancjie h b HenocpeACTBeHHOH 6jih3octh k ero o6ojioaKe (pnc. 3, E ), BCJieA- 
CTBne aero nocjieAHaa aacTo npnHHMaeT H3BHJiHCTBie oaepTaHna, cnoco6cTByK>m;He, 


9 BoTaHHHecKHft JKypHaji, Ns 4, 1982 r. 
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BepoHTHO, 6ojiee HHTeHcnBHOMy ottoky b n;HTonjia3My npoAyKTOB rnApojiH3a Kpax- 
Majia. Ha6juoAaioTCH KOHTaKTBi oOojiohkh xjioponjiacTa c Ta>KaMH 3HAonjia3MaTa- 
aecKoro peTnnyjiyMa (pnc. 3, A). Ilpn btom peTHKyjiapHaa MeMOpaHa, npHMBraaio- 
maa k oOojiohkc xjioponjiacTa, arpaHyjiapHa, b to BpeMH nan npoTHBonojioaoiaatf 
oOpanjemiaa b rnajionjia3My, aacTO HeceT phOocombi. Kan h Ha 6ojiee paHHnx $a3ax 
pa3BHTHH 3epHOBKH, y MHornx xjioponjiacTOB OTMeneHti neTjin BHyTpemieH MeMSpaHt® 
oOojiohkh. yKa3aHHtie ocoOemiocTH MeM6paH oOojiohkh onncaHti b JiHTepaType^ 
y HenoTopBix njiacTHA. B aacraocTH, ohh oTMeaeHBi y xjioponjiacTOB 3apoABima jihhbi 
H JIOTOCa, B CBH3H C HeM 6bIJIO BBICKa3aHO MHeHHe 06 OC060H POJIH y 3THX Xjioponjiac¬ 
TOB BHenmnx MeM6paH (JKynoBa, 1972). 

Hhcjio THJiaKOHAOB b rpaHax xjioponjiacTOB chjibho BapBnpyeT h cocTaBJiaer 
5— 20, HHor,n;a aoxoaht ao 40. B nocjieAHeM cjiyaae rpaHBi 3anojiHHK)T npocTpaHCTBG> 
no KopoTKon ocn xjioponjiacTa ot oahoh ero CTeHKn ao Apyron. CnjiBHan Bapna- 
6ejiBH0CTB nncjia THJiaKOHAOB b rpaHax, bo3mo>kho, CBH3aHa c nx pa3pymeHneM r 
h nocjieAyioiAHM o6pa30BaHneM, hpohcxoahiahmh b cbh3h c nHTeHCHBHLiMH chh- 
Te30M n rnApojiH30M b bthx xjioponjiacTax KpaxMaJiBHBix 3epeH. 9to mojkho npeA- 
H0JI02KHTB B CBH3H C TeM, HTO B XJIOpOHJiaCTaX pa3HBIX H A^H^e OAHHX H Tex 5K0: 
KjieTOK Ha6jnoAaeTCH chjibho pa3jmaaioii];eecH hhcjio npaxMajiBHBix 3epen. B ot- 
AejiBHBix njiacTHAax OTMeaeHo Hajinane BJieMeHTOB nepn^epnaecKoro peTHKyjiyMa 
(pnc. 2, B h 3, B ). CTpoMa xjioponjiacTOB 6ojiee njioTHan, aeM onpy^KaioiAan rna- 
jionjia3Ma. B CTpoMe bhahbi npaxMajiBHBie 3epHa h b HeOojiBmoM ancjie — MejiKHB' 
HJiacTorjio6yjiBi. Tanaa CTpymypa xjioponjiacTOB n;ejiBiM phaom aepT OTjmaaeTca ot 
thhhhhoh CTpyKTypBi xjioponjiacTOB Me30(f)HJiJia jincTa. HeoOxoAHMo Tanace ot- 
MeTHTB, hto b nonepeaHBix KJieTKax oaeHB peAKO Ha6jnoAaiOTca nepoKcncoMH^. 
KOTopBie b xjiopeHXHMe JincTBeB HBJiaiOTca xapaKTepHOH n o6a3aTejiBHOH CTpyKTy- 
pon. 

Ha 6ojiee ho3ahhx CTaAnax pa3BHTna 3epHOBKH (ho3Ahhh MOJioaHaa h HaaajiBHan 
BocKOBaa cnejiocTB) b nonepeaHBix KJieTKax nponcxoAHT A^CTpyKijHa npoTomiacTa,, 
conpoBo>KAaioii];aaca o6pa30BamieM aBTo^arnaecKnx BaKyojien. Bo MHornx KJieT¬ 
Kax npncyTCTByeT n;eHTpajiBHaa BaKyojiB. npn btom xjioponjiacTBi o6pa3yiOT rpyrniue 
h pacnojiaraiOTca b BepmnHax KJieTKH. Ohh njioTHo npnjieraiOT Apyr k Apyry a 
b MeHBmen CTeneHH no cpaBHeHHio c APyrnMH CTpyKTypaMH HOABepraiOTca npo- 
n;eccy pa3pymeHHa (pnc. 4 — cm. BKjienKy). 06 ojiohkh OojiBHiHHCTBa KJieTOK chjibho^ 
yTOJim;eHBi (HHorAa ao 4 mkm). Ha 6ojiee npoABHHy tbix 3Tanax AecTpyKijHH KJieTKH 
CTaHOBHTca nojiBiMH h noxo>KHMH Ha MepTBBie TpaxeajiBHBie ajieMeHTBi. 

B OTJiHHne ot nonepeaHBix npoAOJiBHBie KJieTKH y>Ke b pacTymen 3epHOBKG" 
HaxoAHTca Ha pa3HBix CTaAnax AecTpyKAHH. Ha 6ojiee paHHnx ee CTaAnax np,o- 
AOJiBHBie KJieTKH coAep>KaT 6ojiBmoe hhcjio xjioponjiacTOB c mcjikhmh peAKO pacno- 
JIO?KeHHBIMH rpaHaMH H KpaXMaJIBHBIMH 3epHaMH, COCTaBJiaiOIAHMH OT 50 AO 80% 
HJiom;aAH ceaeHHa njiacTHABi (pnc. 5 — cm. BKjienKy). npn AajiBHenmeH AorpaAaijHEE 
KJieTKH xjioponjiacTBi TepaiOT ocTaTKH BHyTpeHHen MeMOpaHHOH chctcmbi h npe- 
Bpam;aiOTCH b aMHJionjiacTBi (pnc. 6 — cm. BKjienKy), KOTopBie HOABepraiOTca jihth- 
aecKOMy aohctbhio BaKyojiH, jih6o pa3pymaiOTca b n;HTonjia3Me, Tepaa orpaHHHHBa- 
H)m;yio o6ojioaKy. 

TaKHM o6pa30M, npn cpaBHeHHH yjiBTpacTpyKTypBi nonepeaHBix h npoAOJiBHBix. 
KjieTOK Me30Kapnna Ha pa3Hux $a3ax pa3BHTna 3epHOBKH bbihbhjiocb, hto ohh. 
pa3BHBaiOTca He chhxpohho, a hx xjioponjiacTBi pa3JiHaaiOTCH no CTeneHH pa3BHTna 
BHyTpeHHHx MeM6paH h oKOHaaTejiBHOH AH(|)(|)epeHi];HpoBKe. KpoMe Toro, y npoAOJin- 
hbix KjieTOK b OTjiHHHe ot nonepeHHBix npon;ecc >KH3HeAeaTejiBH0CTH, no-BHAHMOMy,. 
Ha jiio6oh CTaAHH pa3BHTHa KJieTKH MO?KeT 6 bitb npepBaH o6jiHTepan;HeH. 

BcTaeT Bonpoc o tom, MoryT jih xjioponjiacTBi nonepeaHBix KjieTOK b cjiyaae^ 
o6njiBHoro CHa6>KeHHa hx caxapo3on npeBpaTHTBca b aMHJionjiacTBi hoao6ho njia- 
CTHAaM npoAOJiBHBix KjieTOK? J^jia BBiacHeHna 3Toro 6 biji nocTaBJieH 3KcnepHMeHT 
(cm. pa3AeJi «MaTepnaji h MeTOAHKa»). SjieKTpoHHOMHKpocKonHaecKHe AaHHBie no- 
Ka3ajiH, hto xjioponjiacTBi nonepeaHBix KjieTOK b ycjiOBHax npOBeACHHBix onBiToa 
HHorAa yBejiHHHBajiH pa3MepBi KpaxMajiBHBix 3epeH, ho He3HawrejiBHo, coxpaHaa 
xoporno pa3BHTyio MeM6paHHyio CHCTeMy. nojiyaeHHBiH $aKT yKa3BiBaeT Ha bo3mohv- 
hoctb cym;ecTBOBaHHa $yHKH;HOHaJiBHBix pasjiH'iHH Me>KAy xjioponjiacTaMH npoAOJiB- 
hbix h nonepeaHBix KjieTOK. 
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06cyjK,n;eHHe pe3yjibTaT0B 


MHorne acneKTbi aHaTOMnn 3epHOBKH Ha ypoBHe CBeTOBOH MHKpocKonnn H3y- 
neHLi AocTaTOHHo noApo6HO (AjieKcaHApoB, 1937; 33ay, 1980), Ha ocHOBaHnn Hero 
BLiCKa3aHLi HenoTopLie npeAnojio>KeHHH o $yHKH;HH nepHKapnHH. Tan, b cbh3h 
v TeM, hto o6ojiohkh KJieTOK nepHKapnHH ncnBiTLiBaiOT oApeBecHeHne, HMeiOT bto- 
pnHHoe yTOJimemie n mejieBHAHbie nopti, 3 th KjieTKH othochtch k rHApon;HTaM— 
TpaxenAonoAo6HLiM ajieMeHTaM (AjieKcaHApoB, 1936; AjiaBAHHa, 1939a, 6 ). Cnoco6- 

hoctb KJieTOK nepHKapnHH b nepnoA HajiHBa 3epHOBKH k CKOJib3am;eMy pocTy TaKHxe 
,xapaKTepn3yeT hx KaK TpaxenAti. IIpoBeAeHHoe b HacToamen pa6oTe ajieKTpoHHo- 
MHKpocKonnHecKoe H3yneHHe nonepeaHbix KJieTOK noKa3HBaeT, hto hx yjiBTpacTpyK- 
Typa n xapaKTep ee H3MeHeHHH, Ha6jnoAaeMbie b npon;ecce pa3BHTHH, hbjihiotch 
aHajiornHHLiMH TeM, KOToptie onncaHH ajih AH(|)(|)epeHi];HpyK)iii;HxcH TpaxeajibHLix 
ajieMeHTOB b nepBHHHon KCHJieMe (raMajien, 1972). TaKHM o6pa30M, nonepeaHbie 
KJieTKH nocjie An$(J)epeHi];Hai];HH mo>kho paccMaTpnBaTb, no-BHAHMOMy, KaK npnMH- 
thbho ycTpoeHHyio BOAonpoBOAHmyio cncTeMy, cocToamyio H3 TpaxenA. 

H3BecTHo, hto An(J)(J)epeHi];Hai];HH MepncTeMaTHaecKHx KJieTOK b TpaxenAH npo- 
hcxoaht o6lihhq b TeneHne HecKOJibKnx aacoB (raMajien, 1972). KaK bhaho H3 no- 
jiyaemioro MaTepnajia, nepecTponKa b TpaxenAH nonepeaHbix KJieTOK ajihtch Been 
nepnoA HajiHBa 3epHOBKH (hbckojibko HeAeJib). Moaoio npeAnojioauiTb, hto HAymaa 
CTOJib AJiHTejibHoe BpeMa AH(f)(f)epeHi];Hai];HH o6ycjiOBJieHa yaacraeM nonepeaHbix 
kjiqtok b HajiHBe 3epHOBKH. OAHaKo npeo6pa30BaHHe nonepeaHbix KJieTOK b Tpa- 
xenABi HCKjuoaaeT npoBeAeme hmh accnMHJiHTOB b 3HAocnepM. AccHMHJiHTbi npo- 
HHKaiOT b 3HAocnepM aepe3 tkbhh Hyn;ejijiyca n xajia3bi (Frazier, Appalanaidu, 
1965). IIocKOjibKy nonepeaHbie kjictkh CTaHOBHTca TpaxenAaMH b y me C03peBmeH 
pepHOBKe, to h npoBeAeHne boabi ohh He MoryT ocymecTBJiHTb b nepnoA HajiHBa 
aepHOBKH, a (JjyHKijHOHHpyiOT KaK TpaxeHAbi, no-BHAHMOMy, npn ee npopacTaHnn. 
Ha ocHOBe CKa3aHHoro mo>kho npeAnojioaaiTb, hto coxpaHeHne auiBoro npoTonJiacTa 
HonepeaHbiMH KJieTKaMH Ha npoTH^Kemra Bcero nepnoAa HajiHBa 3epHOBKH MO?KeT 
6biTb CBH3aH0 c ocym;ecTBJieHHeM hmh b 3to BpeMa KaKOH-TO hhoh (JjyHKijHH. 

B OTJinane ot An(J)(J)epeHi];Hai];HH TpaxenA Apyrnx TKaHen h opraHOB nonepeaHue 
kjictkh coAep>KaT MHoroancjieHHbie xoporao pa3BHTbie xjioponjiacTbi. Bo3mo>kho, 
'4)H3HOJiornaecKaa Heo6xoAHMOCTb (J)yHKn;HOHHpoBaHHH 3 thx xjioponjiacTOB b TeaeHne 
Bcero HajiHBa 3epHOBKH h onpeAejiaeT tot $aKT, hto npon;ecc An<|>(f)epeHi];Hai];HH no- 
inepeaHbix KJieTOK b TpaxenAti ajihtch Ha npoTHKeHHH Bcero 3Toro nepnoAa. 

B. T. AaeKcaHApoB h ero coTpyAHHKH otmctejih aHaaornio b pa3Mepax, (J)opMe 
h OKpacKe xjioponjiacTOB nonepeaHHX KJieTOK nepHKapnna 3epHOBKH h xjioponjiac- 
TOB KJieTOK o6KJiaAKH COCyAHCTHX nyHKOB JIHCTbeB, HMeiOIAHX KpaHA-THH aHaTOMHK), 
xjioponjiacTOB $ejuioAepMbi b Kope mojioabix CTe6jien, a TaKJKe xjioponjiacTOB BHyT- 
peHHen annAepMH nepHKapnna 6 o6obhx. Ohh nojiaraiOT, hto naacTHABi BTHxraa- 
xen b cnjiy rjiy6oKoro 3ajieraHna nocjieAHnx b opraHe He BbinojiHaiOT thhhhhoh A*Jin 
HJioponjiacTOB Me30(|)HJiJia JincTa (f)yHKH;HH $0T0CHHTe3a, a yaacTByiOT b HaKonjieHnn 
n nepeAaae 3HepronjiacTnaecKHx Bein;ecTB b pacnojiOKemibie paAOM reTepoTpo(|)Hbie 

TKaHn (AaeKcaHApoB n AP-, 1947). 

Hajinane (J)0T0CHHTe3a y OTAejieHHoro 3ejieHoro cjioh nepHKapnna noKa3aHo 
b HacToam;ee BpeMa npaMbiMH H3MepeHnaMH Nutbeam h Duffus (1978), OAHaKo 3th 
aBTopbi He o6cy>KAaK)T Bonpoca o (J)yHKn;HOHHpoBaHHH xjioponjiacTOB nonepeaHux 
KJieTOK b HHTaKTHOH 3epHOBKe b ycjiOBHHx 3aTpyAHeHHoro AocTyna k hhm aTMOC(|)ep- 
hoh yrjieKHCJioTbi. 3to 3aTpyAHeHHoe nocTynjieHHe aTMOC(|)epHOH yrjieKHCJioTbi k ho- 
nepeHHbiM KJieTKaM BH3BaHo oTcyTCTBneM ycTbHn; Ha 3HaaHTejibHOH aacra 3K30- 
Kapnna. KpoMe Toro, o6jiHTepnpoBaHHbie cjioh Me30Kapnna, OTAejiaioiAHe none- 
peaHbie kjictkh ot HapyaoiOH anHAepMbi, 0Ka3HBai0T 3HaaHTejibHoe conpoTHBJieHne 
npoABH>KeHHK) aTM0C(|)epH0H yrjieKHCJioTbi, ecjrn ee He3HaaHTejibHoe KOJinaecTBO 
m npoHHKaeT aepe3 annAepMy. 

CymecTByeT npeACTaBJieHne (Jennings, Morton, 1963), hto $0 T0CHHTe3 xjiopo- 
miacTOB b nonepeaHbix KJieTKax 3epHOBKH MO>KeT hpohcxoahtb Ha ocHOBe pe(|)HK- 
can;HH yrjieKHCJioTbi, BHAejiaioin;eHca b npon;ecce HHTeHCHBHoro AtixaHna bhao- 
cnepMa. H3BecTHo, hto KOHn;eHTpan;Ha yrjieKHCJioTbi BHyTpn nJioAOB chjibho noBbiina^ 
€Tca BCJieACTBHe hx A^xaHHa. TaK, HanpnMep, BHyTpn njioAOB jiionnHa npn hx oc- 
jBein;eHHH C0 3 cocTaBjiaeT 1.5% , hto b 50 pa3 npeBbimaeT ee coAep>KaHHe b aTMoc$ep- 
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hom B03Ayxe (Atkins, Flinn, 1978). Ilpn noBBimeHHOH KOHu;eHTpai];HH yrJieKHCJIOTBI 
BHyTpn 3epHOBKH OHa MO>KeT 6ojiee jierKO npeoAOJieTB 6apbep b bhac o6jiHTepiipo- 
BaHHon ceMeHHOH KO>KypLi, pa3,n;ejiHioiii;eH BHAOcnepM h nepnKapnnH. AHaTOMiinec- 
Kne AaHHBie yKa3BiBaiOT Ha Hajimme b nepnKapnnH 3epHOBKH nmeHnn;Bi 6ojibhihx 
mokkjicthbix npocTpaHCTB, o6pa3yeMBix KjieTKaMn BHAOKapnnn, hto Tan>Ke C03AaeT 
6jiaronpnnTHBie ycjioBnn ajih aKKyMyjinpoBaHHH yrjieKncjiOTBi, BBiAejineMon bhao- 
cnepMOM, b HenocpeACTBeHHon 6jih3octh k nonepenHBiM KjieTKaM. TannM o6pa30M r 
jiornnHo npeAnojio>KHTB $yHKn;HOHajiBHyio «Koonepan;Hio» xjioponjiacTOB nonepen- 
hbix KJieTOK n BHAocnepMa, KOTopan 3aKJiK)HaeTCH b tom, hto b xjioponjiacTax nc- 
nojiB3yeTcn Ha (J)0T0CHHTe3 yrjieKncjiOTa AuxaHnn BHAocnepMa, kotopbih b cboio 
oqepeAt nojiynaeT ot xjioponjiacTOB khcjiopoa n, Beponrao, npoAyKTBi nx (J)0T0CHHTe- 

THHeCKOH AeHTeJIBHOCTH. ECTB ffaHHBie O pe(|)HKCai];HH yrJieKHCJIOTBI ABIXaHHH 3HAO- 

cnepMa n ee ynacTnn b HajinBe 3epHa b KOJioce nmeHnn;Bi (Kriedemann, 1966), a Tan- 
me AaHHBie o pe(f)HKcan;HH yrjieKncjiOTBi ABixaHnn b 3ejieHBix nonpoBax coeBBix 60 - 
6ob (Sambo et al., 1977). 

B pe3yjiBTaTe nccjieAOBaHHH mbi o6Hapy>KHJin, hto xjioponJiacTBi nonepenHBix 
KJieTOK Me30Kapnnn CTpyKTypHO OTJinnaiOTcn ot thhhhhbix xjioponjiacTOB Me3o- 
(Jmjijia JincTa. XjioponJiacTBi nonepenHBix KJieTOK 6ojiee yAJiHHeHHBie, hmciot cnra- 
poo6pa3Hyio (J)opMy Ha cpe3e, $parMeHTapHyio CTpyKTypy Me?KrpaHHBix THJiaKon- 
Aob, coAep>KaT bjicmchtbi nepn^epimecKoro peTHKyjiyMa n o6jiaAaiOT noBBimeHHon 
choco6hoctbio k HaKonjieHHio KpaxMaJia. 3th CBoncTBa xjioponjiacTOB nonepenHBix 
KJieTOK AejiaiOT nx CTpyKTypHO noxo>KHMH Ha xjioponJiacTBi napeHXHMHon o6KJiaAKH 
jincTBeB C 4 pacTeHnn acnapTaraoro Tnna (JJyHaeBa, 1971). 3to cxoactbo mokct hmcth 
MecTo b cbh3h c ocymecTBJieHneM xjioponjiacTaMH nonepenHBix KJieTOK npon;ecca 
$0T0CHHTe3a b ycjioBHHx noHn>KeHHOH 0CBem;eHH0CTH, npn Hajin^nn y hhx noBBimeH- 
hoh no cpaBHeHHio c xjioponjiacTaMH Me30(|)HJiJia (JjyHKAHH KpaxMajioo6pa30BaHHH* 
a TaK?Ke npn HcnojiB30BaHnn ajih $0T0CHHTe3a cy6cTpaTOB, otjihhhbix ot aTMOC(J)ep- 
HOH yrJieKHCJIOTBI. 

TaKHM o6pa30M, nojiynemiBie HaMH pe3yjiBTaTBi n Aamme JiHTepaTypBi noKa3Bi- 
BaiOT, hto nonepenHBie kjictkh Me30Kapnnn HapnAy c npeo6pa30BaHneM b Tpaxen^Bi 
BBinojiHHiOT $yHKH;Hio peaccHMHJini];HH yrjieKncjiOTBi ABixaHHH 3H,n;ocnepMa, ncnojiB- 
3yn npn btom cnen;HajiH3HpoBaHHBie xjioponJiacTBi. 

CnHTaio cbohm hphhthbim aojitom BBipa3HTB rjiy6oKyio SjiaroAapHOCTB coTpyA- 
HHKy oTAejia AHTOJiornn h aHaTOMHH BHP JI. JI. JKccthhhkoboh 3a noMom;B npn 
H3yneHHH aHaTOMHH 3epHOBKH H COTpyAHHKaM Jia6opaTOpHH MOp(|)OJIOrHH H aHaTO¬ 
MHH EHHa 3a n;eHHBie 3aMenaHHH npn htchhh pyKonncn. 
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E. H. AimHOBa 

IlblJIblJA DISANTHUS (HAMAMEEIDACEAE) B MHOD.EHE 

BOCTOHHOlI EBPOnW 

E. N. A N A N O V A. THE POLLEN OF DISANTHUS ( HA MA ME LID A CEAE) IN THE MIOCENE 

OF THE EASTERN EUROPE 

IIpHBeAeHo onncaHne ncKonaeMoro BH#a po#a Disanthus h ero Bapnan;HH Ha ocHOBaHHH 
16 m»uii>ii;eBHx 3epeH, HaH,n;eHHHx b Mnon;eHOBNx OTJio>KeHHHX (hidkhhh Mnon;eH-BepxHHH capMaT) 
pa3jmnHHX panoHOB Boctohhoh EBponn. Coo6m;aK)TCH CBefleHHH o Haxo^Kax b EBpa3HH ,n;aHHoro 
po/i;a no flpyrnM pacTHTe jibhbim ocTaTKaM: jihctbhm h njioAaM. 

B HacTOHin;ee BpeMH po a Disanthus Maxim. HBJineTCH mohothhhbim. Bha D . 
cercidifolia Maxim. o6irraeT b Hhohhh no cnajmcTBiM ropaM Ha BBicoTe ao 1000 m 
H aA yp. m. 3to KycTapHHK bbicotoh ot 2.5 ao 4.0 m. B 1938 r. pacTeHne poAa Disan¬ 
thus 6 bijio o6Hapy>KeHo TaKJKe b I^eHTpajiBHOM KnTae, b hpobhhahh XyaHB, h 
OTH eceHo k TOMy me BHAy, ho BHAejieHo b oTABJiBHyio Bapnan;HK) D. cercidifolia Ma¬ 
xim. var. longipes H. T. Chang. 

Hctophh poAa Disanthus ein;e cJia 6 o H3yaeHa, ho HCKonaeMBie ocTaTKn cbhac- 
TejiBCTByiOT o AJiHTejiBHOM ero cymecTBOBaHHH h mnpoKOM apeajie b npomjioM. 
CBeAeHHH 06 ncnonaeMBix HaxoAKax Disanthus nojiyaeHBi b ochobhom jinmn 3a noc- 
jieAHne 10 JieT no oraeaaTKaM JiHCTBeB h HJioAaM. 

BnepBBie poA Disanthus 6 biji onpeAeJieH no oraenaTKaM JiHCTBeB b cocTaBe 
najieoreHOBon (JmopBi o. XonnanAo (Tanai, 1967) n onncaH T. Tanai nan D . nip - 
ponicus Tanai. Banoio otmcthtb, hto b cocTaBe btoh (JmopBi npnHHMaiOT yaacTne 
h Apyme poAH raMaMejinAOBBix, ho oco 6 emio nHTepecHo Hajinane Parrotia , KOTopaa 
HBiHe He npon3pacTaeT b Boctohhoh A3nn, ho coxpaHHJiacB b loro-BocToaHOH aacTH 
JleHKopaHCKon HH 3 MeHH 0 CTH h CeBepHOM HpaHe. Bha Disanthus 6 biji Tamne onpe- 
AeaeH b HH>KHeojiHroii;eHOBBix oTJio>KeHHHx BeHrpnn (Andteanszky, 1968). IIo3AHee 
k poAy Disanthus (?) 6 bijih oTHeceHBi oTneaaTKH JiHCTBeB H3 oTJio>KeHHH, npnHaAJie- 
jKaiAHX BepxHen aacTH papBiTKHHCKOH cbhtbi (BepxHHH Mea, kohbhk) b KopaKCKo- 
AHaAHpcKOH o 6 jiacTH (BacnjieBCKaa, A 6 paMOBa, 1974). Abtopbi BBiAeanjin hobbih 
bha D . (?) longipetiolatus, kotopbih, no hx MHeHnio, oaeHB 6 jih3ok D . nipponicus 
Tanai h coBpeMeHHOMy BHAy D . cercidifolia Maxim. 

HcKonaeMBie hjioabi poAa Disanthus H 3 BecTHBi H 3 BaBapnn (OPT). Ohh HanAeHBi 
H. Gregor (1978) b BepxHeM yrojiBHOM njiacTe cpeAHeMnon;eHOBoro B03pacTa b ot- 
kpbitoh maxTe b 30 km k ceBepy ot r. MiOHxtea. 3 aocb Gregor bbiabjihji 6 oraTyio 
«MacTHKcneByK)» $Jiopy, b cocTaB KOTopon bxoaht h Tanne Poabi, Kan Parrotia , 
Corylopsis h Disanthus . IIocjieAHHH 6 biji onncaH aBTopoM Kan D . bavaricus Gregor. 
CBeAeHHH 06 HCKonaeMOH nBuiBije poAa Disanthus orpaHnanBaiOTca ynoMHHaHneM 
o hobom BHAe D . kuprianovae Anan. b cocTaBe cpeAHeMHon;eHOBOH $jiopBi Okcko- 
jZ^ohckoh paBHHHBi (AHaHOBa, TapaceBna, 1977). 

HcKonaeMaa nBuiBii;a poAa Disanthus 6BiJia HanAeHa mhoh b oTJio>KeHHHX paH- 
Hero, cpeAHero h no3AHero Mnon;eHa b pa3HBix panoHax Boctohhoh Ebpohh. Bnep¬ 
BBie b ancjie 12 nBuiBijeBBix 3epeH 0Ha 6BiJia o6HapyJKeHa ein;e b 1969 r. b Hnnoie- 
MHon;eHOBBix oTJio>KeHHHX cepiax tjihh, BcnpBiBaiomHxcH b ocHOBaHHH o6Ha5KeHHH 
b 6ajine Pa3BHJincTOH y Aep. Hoboojibxobkh h cpeAaeMHon;eHOBBix otjiojkchhhx 
T eMHon;BeTHBix rjiHH b ofeajKeHHH y c. TypoBa b npeAeaax MeABeAHijKo-XonepcKoro 
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Phc. 1. MecTOHaxoJKfleHHH ncKonaeMon 
nHjibii;Li pojia Disanthus. 

l — c. CTapoe rpH3Hoe, KaMeHHoSpoACKHe 
cjioh, hh«khh0 mhohch; 2 — c. JKepAeBKa, 
yBapoBCKHe cjioh, cpeAHHft mhohch (ho- 
KpaK?); 3 — c. BypHan, KaMeHHoSpoACKne 
CJIOH, HHJKHHft MHOHCH; 4 — «ep. HOBOOJIb- 
XOBKa, HHJKHHft MHOHCH; 5 — C. TypOBO, 
epeAHHft MHOHeH, KOHKCKHft T0pH30HT; 6 — 
mbic Kon-TaKbiji, BepxHHft capMaT. 


Me^KAype^bH (pnc. 1, 4 , 5). Eah- 
HHHHLie nLijibn;eBLie 3epHa 6hjih 
o6Hapy>KeHLi mhoh h ceBepHee 
(pnc. 1,7,3). IIo3AHee B. ®. Ta- 
paceBHH Harnjia oaho nBiJiBAeBoe 
3epHO B OTJIO>KeHHHX HHHUieH 
HaCTH JiaMKHHCKOH CBHTBI (pHC. 
1,2), BHnojiHHiomeH norpe6eHHyio 
AOJiHHy b npe^ejiax Okcko-^oh- 
ckoh paBHHHLr. Oho HnneM He ot- 
jiHHajiocb ot y>ne onncamiBix mhoh m>ijibii;eBHX 3epeH BHAa D. kuprianovae Anan., 
noBTOMy h 6bijio oTHeceHo k HBijiBije AaHHoro BHAa (AHaHOBa, TapaceBna, 1977). B no- 
cjieAHne toah eAHHHHHBie nBiJiBAeBBie 3epHa poAa D isanthus Obijih HanAeHBi mhoh b Bepx- 
HecapMaTCKHX OTJio^KeHHax b pa3pe3e Kon-TaKHji-1 Ha KepaeHCKOM n-Be (pnc. 1, 6 ). 
Bee o6Hapy>KeHHHe nBiJiBAeBBie 3epHa xapaKTepH3yiOTCH Mop^ojiornaecKHMH npn3- 
HanaMH, ho3bojihioii];hmh oraecTH hx k oAHOMy BHAy n oahoh BapnaAHH. Hn>Ke 
npHBOAHTca onHcaHHe BHAa. XoTejiocb 6bi otmcthtb, hto onpeAejieHHio npnHaAJie>K- 
hogth HCKonaeMOH nHJiBALi k poAy Disanthus cnoco6cTBOBajio Hajmane MOHorpa- 
(JmaecKOH o6pa6oTKH nHJibABi ceMencTBa raMaMejiHAOBLix, BBinojiHemioH Ha^aH 
L]^3HHb-TaHeM (1964) noA pyKOBOACTBOM JI. A. KynpHHHOBOH. 

Bbipa^Kaio npH3HaTejiBH0CTb K). H. Hoch(J)oboh h JI. C. BejionpBicy 3a npeAO- 
CTaBJieHHBie ajih HCCJieAOBaHna o6pa3ii;Bi nopoA- 

OnncaHne HCKonaeMoil nbiJibAbi 

MaTepnajiOM ajih onncaHna HCKonaeMoro BHAa nocjiyaauiH i 6 nBijiBijeBBix 
3epeH, HafiAeHHBix b mhoachobbix oTJio>KeHHHx MeABeAHAKo-XonepcKoro Me>KAy- 
peaBH, Okcko-^ohckoh paBHHHBi h KepaeHCKoro n-Ba (pnc. 1). 

CeMencTBO Hamamelidaceae 
Poa Disanthus Maxim. 1866 
Disanthus kuprianovae Ananova sp. nov. 

(pnc. 2, 1 — 6 — cm. BKJienKy) 

T o ji o t h n: pnc. 2, 1 —6, npenapaT 1797/6, o6Ha>KeHHe Kon-TaKBiJi-1, 
KepaeHCKOH h-ob, Kpbim, BepxHHH capMaT. IlapaTHnBi: pnc. 2, 2 —5, npenapara 
1925/5 h 1925/4, o6Ha>KeHHe y Aep. Hoboojibxobkh, 6accenH p. Hjiobjih, MeABe- 
AHAKo-XonepcKoe Me>KAypeabe, hhhoihh (cpeAHHH ?) MHon;eH. 

OnncaHne. IlBijiBAeBBie 3epHa Tpex6opo3AHBie, HiHpoKOBJiJiHncoHAajiBHBie. 
B nojiapHOH npoeKAHH onpyrjiBie, AnaM. 27.2—31.2 mkm. Tpn MepHAHonajiBHBie 
6opo3ABi (hihphhoh b BKBaTopnajiBHOH aacTH 6.0—7.0 mkm) rjiy6oKo paccenaiOT 
nBiJiBAeBoe 3epHo n nocTeneHHo cy>KaiOTCH ao nojiHoro BBiKJiHHHBaHna, He aocth- 
raa nojiiocoB. AnoKOJiBnnyM 6.3—7.4 mkm. Eopo3ABi HMeiOT OTaeTJiHBO BBipa>KeH- 
hbih onepKyjiyM b BHAe MepnAHOHajiBHo BBiTHHyTOH noaocKH hihphhoh Ha BKBaTope 
2.3—3.4 mkm, cy^KaiomHHCH k KOHAaM 6opo3A ao nojiHoro BBiKJiHHHBaHna. Me3o- 
KOJibnnyM hihphhoh 19.1—22.0 mkm. 3K3HHa AByxcjioHHaa, tojiiahhoh 2.1—2.3 mkm, 
k 6opo3AaM cjierKa yTOHaaeTca, xoporno bhahbi ctoji6hkobbih h noACTHJiaioiAHH 
cjioh. Ctoji6hkh (KOJiyMejiJiBi) 3aKaHHHBaiOTCH 6ojiee hjih MeHee oKpyrjiBiMH tojiob- 
khmh, o6pa3ya b njiaHe ceTaaTBin y3op CKyjiBnTypBi, tojiobkh ctoji6hkob He conpn- 
KacaiOTca Apyr c ApyroM. OnepKyjiyM HMeeT HeacHo BBipa?KeHHBiH pncyHOK CKyjib- 
nTypBi. 
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H3MeHHHB0CTB. HaSjiioAaiOTCH KOJie6aHna jihihb o&eahx pa3MepoB 
HHJiBijeBBix 3epeH b npe^ejiax 4 mkm h cooTBeTCTBeHHo pa3MepoB ihhphhbi 6opo3A 
h onepKyjiyMa. 

C p a b h e h i e. OnncaHna HCKonaeMon hhjibijbi poAa Disanthus b jiHTepa- 
Type He h3bccthh, oAHaKo, cyAa no pncyHKy, B03Moarao, hto nHJiBijeBoe 3epHo fl 
BHAejieHHoe M. A. CeAOBon H3 ojraron;eHOBBix oTJioa^eHHH lOamoro IIpHMopBH 
b naaecTBe «HeonpeAejiemioH $opMH» (CeAOBa, 1956, Ta6ji. VIII, $nr. 5), othochtch 
k TOMy me posy h BHAy, hto h Hamn (J)opMH. He HCKJHoaeHo, hto HHjjBijeBoe 3epHO f 
HafiAeHHoe b 6ypBix yrjiax KaTajinHSann (BeHrpna) h onpeAeJieHHoe P. Simoncsics 
(1959, Ta6a. IV, (Jmr. 45) nan Tricolporopollenites ssp. laesus (? Cupuliferae) 1j 
Taione npnHaAJie>KHT poAy Disanthus, ho OTcyTCTBHe onncaHna h HeAocTaToaHO 
OTaeTjiHBaa MHKpo$OTorpa(J)Ha He no3BOJiaiOT bbihth 3a paMKH npeAnoJioa^eHHa. 
CTpararpa^naecKoe nojioaceHne 6ypHx yrjieii onpeAejiaeTca BeHrepcKHMH reojio- 
raMH nan norpaHHHHoe Mea^y 6ypAnrajioM h rejiBBeTOM. 

Pe3yjiBTaTBi cpaBHeHna c hhjibijoh coBpeMeHHBix pacTeHHH AaiOT bo 3 mo>khoctb 
Aobojibho yBepeHHo othccth onncaHHHe HaMn $opMH k poAy Disanthus. 

Mop^ojiorna hbijibijh ceMencTBa raMaMejiHAOBBix AeTajiBHo H3yaeHa (Hh^lh 
I^3HHB-TaHB, 1964). CpeAH coBpeMeHHHX raMaMejiHAOBBix Hajmane hoaoShoto 
HCK onaeMBiM $opMaM onepnyjiyMa, BcerAa coxpaHaiomerocH y nHJiBijeBHX 3epeH 
nocae nx o6pa6oTKH an;eTOJiH3HBiM mhtoaom, aBJiaeTca xapaKTepHBiM npn3HaKOM 
poAa Disanthus , hto, ho HacaH E(3HHB-TaHio, h oranaaeT ero ot APyrnx poaob raMa- 
MejiHAOBBix. IIpaBAa, cyAH no MHKpo$OTorpa(|)HHM (HjnaH I^3HHB-TaHB, 1964, 
Ta6a. VII n VIII), tohkhh onepKyjiyM coxpaHaeTca h y HeKOTopnx bhaob poAa 
Corylopsis , oAHano no KOMHJieKcy npn3HaKOB onncaHHHe $opMBi ropa3Ao 6jraa<e 
k poAy Disanthus. 

Tan me, nan h Apyrne najieo6oTaHHKH, a Bna^y AocTaToaHo 6ojiBmoe cxoactbo 
onncaHHoro mhoh BHAa c hbijibijoh coBpeMeHHoro BHAa Disanthus cercidifolia 
Maxim., ho Bee >ne nx OTOJKAecTBJiemie npeACTaBJiaeTca npea^AeBpeMeHHBiM. 
I]^ejiecoo6pa3HocTB btoto Moa<eT 6 htb Aona3aHa jihihb b pe3yjiBTaTe peBH3nn Bcex 
HCKOnaeMHX OCTaTKOB. 

reojiornaecKoe h reorpa(J)HaecKoe pacnpocTpaHe- 
h n e. KaMeHHo6poACKne cjioh (N{) h hh3bi yBapoBCKnx caoeB (Nf) Okcko-^oh- 
ckoh paBHHHH, rjiHHBi b ocHOBaHHH o6Haa<eHHH y Aep. Hoboojibxobkh b 6ajine 
Pa3BHJiHCTOH (Ni?) MeABeAnijKo-XonepcKoro Mea^AypeaBa h BepxHecapMaTCKne 
(NiS 3 ) oTjio>KeHHa KepaeHCKoro n-Ba. 

IIpHMeaaHHe. KpoMe HBiJiBijeBBix 3epeH, BBiAejieHHBix HaMH b KaaecTBe 
HCKonaeMoro BHAa Disanthus kuprianovae , b Tex me oTjioa^eHnax Okcko-,I(ohckoh 
paBHHHBi h MeABeAHAKo-XonepcKoro Mea^ypeaBa BCTpeaaiOTca nBiJiBijeBBie 3epHa, ; 
oaeHB 6jiH3Kne no cyMMe Mop^ojiornaecKnx npn3HaKOB, ho hohth BABoe MejiBae 
no BceM 6HOMeTpnaecKHM AaHHHM. Mh 6h, Bepoarao, orpaHnanJiHCB bthm npnMeaa- 
HneM, ecjin 6 h He tot $aKT, hto HBiJiBija KHTancKon pacBi coBpeMeHHoro BHAa ot- 
jinaaeTca ot hhohckoh, ho HacaH I^3HHB-TaHio, TeMH me npH3HaKaMH. B cbh3h 
c 3thm MHHnaTiopHBie HBiJiBH;eBHe 3epHa poAa Disanthus BBiAejieHBi HaMH b KaaecTBe 
Bapnan;HH, onncaHne KOTopon npHBOAHTca Hna^e. 

Disanthus kuprianovae Ananova var. minor Ananova 
(Phc. 2, 7 - 9 ) 

r o ji o t h n. pnc. 2, 7 — 9 , ckb. 72, rjiySnHa 95 m, c. JKepAeBKa, yBapoBcnne 

CJIOH JiaMKHHCKOH CBHTH, CpeAHHH MHOIjeH, OkCKO-^OHCKaa paBHHHa. 

OnncaHne. IlHJiBii;eBHe 3epHa b HOJiapHOH npoeKijHH b oaepTaHHH onpyr- 
jine, AnaMeTp 18.1—21.2 mkm. Bopo3ABi ihhphhoh 1.5—2.3, anoKOJiBnnyM 3.2 — 
4.2, Me3oKojiBnnyM 12.6 — 14.0 mkm; 3K3HHa tojhahhoh 1.9 — 2.1 mkm, CTpoeme 
ee TaKoe a^e, KaK y onncaHHoro Bume BHAa. CKyjiBHTypa HeacHo MeJiKoceTaaTaa, 
pa3MepH aaen MeHee 1.0 mkm. L(BeT CBeTJio-3ejieHOBaTBiH. BcTpeaaiOTca tojibko 
b HOJiapHOH npoeKAHH. 

CpaBHeHHe. Ot hbijibd;h onncaHHoro BHme BHAa oTjmaaeTca mojikhmh 
pa3MepaMH BKBaTopnajiBHoro AnaMeTpa h 6oJiee mcjikhmh pa3MepaMH Bcex APyrnx 
napaMeTpoB. ConocTaBJieHne 6HOMeTpnaecKHX Aamrax (b mkm) hphboahtch 
b Ta6jiHD;e. 
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OKBaTO- 

pnaJibHbifi 

miaMeTp 

niHpHHa 

6op03AI>I 

ninpHHa 

onepKyjiyMa 

niHpHHa 

Me30K0Jlb- 

nnyivia 

TojimHHa 

3K3HHbI 

AnoKOJib- 

nnyM 

Disanthus kupria¬ 
novae 

27.0—31.2 

5.8—6.3 

2.3—3.4 

19—1—22.0 

2.1—2.3 

6.3—7.4 

D. kuprianovae var. 
minor 

18.1—21.2 

3.8—4.2 

1.5—2.3 

12.6—14.0 

1.9—2.1 

3.2—4.2 


3th MejiKne nBiJiBiteBBie 3epHa no 6noMeTpHHecKHM AaHHBiM 6jih3kh k D. cerci - 
difolia Maxim, var. longipes H. T. Chang (M^naH E(3HHB-TaHB, 1964). 

B 3aKJiiOHeHHH mo>kho CAejiaTB cjieAyion];He bbiboabi. 

1. IIajieo6oTaHHHecKHe Aamme (oTnenaTKH jincTteB, ceMeHa n nmibija) cbh- 
AeTejibCTByiOT o mnpoKOM apeajie poAe Disanthus b reojiornnecKOM nponuioM b npe- 
Aejiax EBpa3HH. 

2. IIoHBjieHHe po«a Disanthus , cy ah no HaxoAnaM oTnenaTKOB jihctbob, b Ko- 
pHKCKO-AHaAbipCKOH o6jiaCTH OTHOCHTCH K n03AHeMeJ10B0My BpeMeHH. 

3. Poa Disanthus H3BecTeH Taione b najieoreHe Boctohhoh A3hh (IIphmopckhh 
K pan, HnoHnn), ho 6ojiee mnpoKoe pacnpocTpaHeHne oh hmoji b paHHeM n Hanajie 
cpeAHero Mnon;eHa, o neM roBopnT HaxoAKn nBuiBitBi h ceMHH b ®Pr, BeHrpnH, 
b CCCP (b Okcko-^ohckoh paBHHHe h BoJi>KCKo-XonepcKOM Me^KAypenne). 

4. B KOHn;e no3AHero Mnoitena hjih em;e paHee apeaji poAa Disanthus chjibho 
coKpaTHJicn h npeACTaBHTejin ero coxpaHHJincb jihihb b 6ojiee io>khbix panoHax 
b KpHMy h, BepoHTHo, b 3aKaBKa3Be (xoth HCKonaeMtie ocTaTKn ero b 3aKaBKa3i>e 
noKa He H3BecTHLi). 

5. BHe 3aBHCHM0CTH ot opraHa pacTemm, no KOTopoMy onpeAeJinjica poA h 
onncLiBajicn bha hoa TeM hjih hhlim HanMeHOBaHneM, Bee najieo6oTaHHKH oTMenaiOT 
cxoactbo HCKonaeMoro n coBpeMeHHoro bhaob poAa Disanthus . 

6. CoBpeMeHHLiH bha D. cercidifolia Maxim, b CBeTe najieo6oTaHHnecKHx AaHHBix 

HBJineTCH peJIHKTOBBIM paCTeHHeM, COXpaHHBHIHMCH JIHmB B Boctohhoh A3HH 
(BnoHHH, KHTan). 

7. Ha ocHOBaHHH HaxoAOK HCKonaeMon hbijibh;bi b pa3H0B03pacTHBix oTJio>Ke- 
hhhx Boctohhoh EBponBi onncaH bha D. kuprianovae. Poa Disanthus HafiAeH no 
nBuiBn;e BnepBBie. 
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onncaHne cnop h hhjiba&i H3 ojiHron;eHOBBix otjiojkghhh lOnmoro IIpHMopBH. B kh.: ATjiac 
OJIHrOAGHOBBIX CnOpOBO-nBIJIBAGBBIX KOMnJIGKCOB pa3JlHHHBIX paHOHOB GGGP. JI., ToCrGOJITGX- 
H3AaT. — H^aH I(3HHB-TaHL. (1964). Mop(|)OJiorHH hhjibah CGMGHCTBa Hamamelidaceae 
h Altingiaceae. Tp. Eot. hhct. AH GGGP, cap. 1. Ojiopa h cncTGMaTHKa bbichihx pacTeHHH, 13. 
JI. — Andreanszky G. (1968). Ngug und intGrcssantG tertiare PflanzGnartGn aus Ungarn. 
VI. Acta Bot. Ac. Sci. Hung., 14, 3—4. - Gregor H. J. (1978). Die miozanen Frucht- 
und Samenfloren der oberpfaltzer Braunkohle. I. Funde aus den santigen Zwischenmitteln. 
Palaeontographica, B, 167, 1—3. — Simoncsics P. (1959). Palynologische Untersuchun- 
gen an der miozanen Braunkohle des Salgotarjaner Kohlenreviers. Acta Biol., Nov. ser., 5, 
3—4. Szeged (Hungaria). — T a n a i T. (1967). On the Hamamelidaceae from the palaeogene 
of Hokkaido. Japan. Trans. Proc. Palaeont. Soc. Japan, 66. 

JleHHHrpaACKHH rocyAapcTBemiHH yHHBepcnTeT. nojiyueHO 7 III 1980. 
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y#K 575.321 : 582.C98 


r. II. KameisapoB, A. C. Ahtohob 

AHAJIH3 OHJIOrEHETH l IECKHX CBH3EK 
EJIH3K0P03CTBEHHBIX BHJJOB POftA 
ACHILLEA (ASTEHACEAE) METOJJOM rHBPH ( D[H3AH 1 HH ftHK 

G. P. KASHEVAROY, A. S. ANTONOV. THE ANALYSIS OF THE PHYLOGENETIC 
RELATEDNESS IN THE CLOSELY RELATED SPECIES OF THE GENUS ACHILLEA ( ASTERACEAE) 
BY THE METHOD OF DNA HYBRIDIZATION 

OHJioreHeTHHecKHe cbh 3 h bhaob po^a Achillea aHajiH3npyiOTCH Ha ocHOBarom AaHHHx 
cpaBHHTejiBHoro HeejieAOBaHHH hx flHK. IIoKa3aHa nepcneKTHBHOCTB ncnojii>30BaHHH MeTOAa 
rH6pnAH3au;HH flHK a«kh pemeHHH BonpocoB aKBHBajieHTHocTH TaKCOHOB BHcmax pacTeHnii 
h yTOHHeHHH $HJioreHeTHHecKHx CBH3eii MejKfly hhmh. 

IIocKOJibKy oco6eHHocTH opraHH&aii;HH reHOMOB bbicihhx pacTeHHH HaxoAHT 
npHMoe 0 Tpa>KeHHe b xHMHHecKOM cocTaBe h CTpoeHnn hx ^HK, ycTaHOBjieHne 
CTeneHH hoao6hh hjih otjihhhh b MOJieKyjiapHOH opraHH3aijFH bthx BBicoKOMOJie- 
KyjiapHLix coeAHHeHHH HecoMHeHHo HMeeT TaKcoHOMnaecKyio ijemiocTB, oTKpBiBaeT 
6ojn>HiHe bo3mo?khocth AJiH pemeHHH mhothx npo6jieM CHCTeMaTHKH h bbojuoijhh 
bbicihhx pacTeHHH (Eejio3epcKHH, 1973; Ahtohob, 1974; Chthhk h AP-, 1978). 
Ecjih paHee H3-3a MeTOAHHecioix orpaHHHeRHH reHocncTeMaTHKH 3aHHMajiHCB b oc- 
hobhom npo6jieMaMH ManpocHCTeMaTHKH, to b HacTOHm;ee BpeMH CTajio bo3mo>khbim 
H 3yaeHHe n mhkpobbojiioahohhbix npon;eccoB, CTpyKTypu reHOMOB y TancoHOB 
paHra BH«a h BHyTpnBHAOBBix rpynnHpoBOK. 

B nocjieAHne roABi Hamn 3HaHH h o CTpyinype reHOMa BBicmnx pacTeHHH 3Ha- 
HHTejiBHo B03pocjiH (Flavell et al., 1977; Zimmermann, Goldberg, 1977; Kiper, 
Herzfeld, 1978; Rimpau et al., 1978), hohojihhjich MeTOAHaecKHH apceHaji reHo- 
CHCTeMaTHKH (Commerford, 1971; Rice, 1972; Britten et al., 1974), hto no3BOJiHJio 
nepeHTH ot ohbitob Ha xopomo H3yaeHHBix CHCTeMaTHKaMH o6T>eKTax (CjiiocapeHKo 
h AP-, 1973; IIlHeep, Ahtohob, 1975; HHeBa, Ahtohob, 1977) k npaKTHaecKOH 
pa6oTe c 6ojiee cjio>khbimh b TaKCOHOMnnecKOM oTHomeHHH rpynnaMH bhchihx pacTe¬ 
HHH (Belford, Thompson, 1977; Stein, Thompson, 1977; Stein et al., 1979; Bajinexo- 
PoMaH h AP-, 1979; KameBapoB h AP-, 1979). H3yaeHHe JIHK pacTeHHH poAa 
Achillea , BKJiiOHaiOHi;ero b ochobhom 3bojhoh;hohho MOJioABie bhabi, npeACTaBJiaeT 
6ojiBmofi HHTepec. KpoMe Toro, b btom poAe MHoro hojihhjiohahbix bhaob (Ehren- 
dorfer, 1951—1952, 1953, 1959; AHApomyK, 1978; AHApomyK h ap*» 1978, 1979), 

H3yHeHIie 3B0JH0D;HH KOTOpBIX H COOTBBTCTBeHHO pOJIH nOJIHnJIOHAHH b 3bojho]j;hh 
^HK ABeTKOBBIX paCTeHHH npeACTaBJIHJIOCB HaM BeCBMa Ba>KHBIM. 3HaHHTeJIBHBIH 
HOJIHMOp(f)H3M BHAOB pOAa Achillea, JJ03M0>KH0, HaXOAHT CBOC OTpaJKeHHe B TOM, 
HTO B HaCTOHmee BpeMH epeAH CIICTeMaTIIKOB HeT eAHHCTBa B nOHHMaHHH 3BOJIIO- 
ijhohhbix B3anMooTHomeHHH bhaob b btom poAe. HanpHMep, A . birjuczensis Klok. 
K. C. A(|)aHacBeB (1961) nepeBOAHT b chhohhm A. micrantha Willd. A. micranthoides 
Klok. A(|)aHacBeB (1961) h E. M. KoHApaTion (1962) xpaKTyiOT nan otacjibhbih bha, 
a I. Richardson (1976) npnBOAHT ero b KanecTBe CHHOHHMa A. biebersteinii Afan. 
M. H. Kotob (1965) He npn3HaeT caMocTOHTejiBHocTH bhaob A. inundata Kondr. 
h A. euxina Klok. h BKJHonaeT hx cooTBeTCTBeHHo b bhabt A. millefolium L. h 
A. pannonica Scheele. Bo «Ojiope yPCP» npeACTaBJieH pnA Ptarmica Mill., bhabi 
KOT oporo bo «Ojiope CCCP» OTHeceHBi b ceKAHio Ptarmica (Mill.) Koch poAa Achil¬ 
lea . 3to CBHACTejiBCTByeT o tom, hto KjraccHHecKHe mctoabi CHCTeMaTHKH He BcerAa 
n03B0JIHK)T Ha OCHOBaHHH (J)eHOTHIIHHeCKHX HpH3HaKOB o6T»eKTHBHO OAeHHTB CTe- 
neHB $HJioreHeTHHecKoro poACTBa bhaob, oachhtb paHr Toro hjih hhoto TancoHa. 
B noncKax noAxoAOB k pemeHHio Bcex bthx BonpocoB mh H36pajiH mctoabi reno- 
CHCTeMaTHKH. 


MaTepnaji h mctoabi 

H 3 y r e h h bi e pacieHHH. Heo6xoAHMBie rjih uccjieAOBaHHH bhabi poaob 
Achillea , Anthemis , Ptarmica , Tanacetum (Asteraceae) 6bijih co6paHBi Ha TeppiiTO- 
pnn ynpaHHH b ecTecTBeHHBix ycjioBHHx, Han6ojiee xapaKTepHux ajih Kan^Aoro 


537 



BHAa. OnpeAeJieHne co6paHHBix pacTeHEH 6 bijio npoBeAeHo npa jiio 6 e 3 HOM yaacTaa 
M. B. KjioKOBa n JI. H. Kpeakoh. BHAejieHaa ^HK acnojiB 30 Bajia MOJioAtie 
jiectbh. rep6apHtie o6pa3u;Li E 3 yaeHHBix pacTeHnn xpaHHTca b rep6apaa Hhcte- 
TyTa 6oTaHnKH hm. H. T. XojioAHoro AH YCCP. 

Bbi^ejieHHe AHK. npenapaTBi TOTajiBHoa ^HK 6bijie BBiAeJieHBi H3 
TKaHea jiacTBeB, E3MeJiBaeHHBix b hhiakom a3ore, c ncnojib30BaHneM 6poMECToro 
AeTHJiTpnMeTHJiaMMOHna b coaeTaHaa c xpoMaTorpacJmea: Ha raApoKcaanaTBTe 
(KameBapoB, 19796). Bbixoa AHK cocTaBJiaa 10 — 12 Mr B3 100 r JiacTBeB, ranep- 
xpoMa3M — 35—40%, S 2 o,w =25—30, E 260 /E 280 « 2, E 2e0 /E 230 ^ 2.1. 

OparMeHTaHjna AHK. ^HK $parMeHTapoBajia o 3 ByaaB 0 .HaeM Ha 
yjibTpa 3 ByKOBOM AHcnepraTope y3,ZJH-2. J^jiaHy $parMeHTOB onpeAejiajia AeHTpa- 
(JjyrapoBaHaeM b njejioaHOM pacTBope NaCl (Studier, 1965), oHa cocTaBJiajia 350— 
400 HyKjieoTHAOB (ajih oAHOHETaaTBix (JjparMeHTOB). 

BBeAeHae paAnoaKTEBHOH MeTKa b ^HK. npenapaTU 
I 125 MeaeHoa ^HK 6lijib noJiyaeHBi no MeTOAy S. Commerford (1971) c He6ojiBinaMH 
MOAa(|)HKai];HaMH. YAejiBHaa aKTHBHocTB MeaeHBix npenapaTOB JIJAK cocTaBJiajia 
3—4 -10 6 HMn. mhh MKr ^HK npa 3$(J)eKTEBH0CTE caeTa 60%. I^eHTpa^yrapoBaHae 
MeaeHHx I 125 $parMeHTOB ^HK b jiaHeaHOM rpaAaeHTe iAejioaHoa caxapo3H nona- 
3aao, aTo 3aMeTHaa AerpaAaAaa ^HK b npon;ecce MeaeHaaHe npoacxoAET. 

PeaocoAaaAaa ^HK. Peacco Aaa aeio (ra6paAa3an;Hio) npoBOABJia 
npa cooTHomeHaa MeaeHoa a HeMeaeHoa ,IJHK, paBHOM 1 : 2500 (Rice, 1972) 
npa 60° C. HcnojiB30Bajica HaTpaeBO-<|)oc(|)aTHBiE: 6y$ep pa3JiaaHHx KOHAeHTpaAaa, 
a Taione pacTBop 1 M NaCl b 0.01 M HaTpaeBo-(J)oc(|)aTHOM 6y$epe c 0.001 M bth- 
jieHAaaMaHTeTpaaAeTaTa HaTpaa (3,I(TA) (Angerer et al., 1976). Bee npaBOAHMBie 
3HaaeHaa c 0 t CBeAeHH k oahbm ycaoBaaM (Britten et al., 1974). 1 noBTopaioiAaeca 
nocjieAOBa-TejiBHocTa ra6paAB30Bajia ao c 0 t — 0—1 a 0—100. B onHTax c $paKn;aea 
yHaKajiBHBix nocjieAOBaTejiBHocTea OT>nar BHKy6an;BOHHoa CMeca Bejia ao c 0 t 10 000. 

BHAOJieHae (J) p an n;aa noBTopaiomaxca a y h a k a ji b- 
h bi x nocjieAOBaTejiBHocTea. MeaeHBie I 125 (JjpameHTBi ,I(HK A . se- 
tacea Waldst. et Kit. (2n=18) a A . taurica Bieb. (2n=18) nocjieAOBaTejiBHo pa3- 
AejieHBi Ha Tpa (J)paKAaa: ao 1 c 0 t , 1—100 c 0 t , 100—10 000 c 0 t . nojiyaeHHBie 3Haae- 
Haa I 125 ajih MeaeHBix $parMeHTOB, paccaaTaHHHe nan no norjioiAeHEio npa 260 hm, 
Tan a no Meme I 125 , xopomo coaeTajiacB c kphbhmh KHHeTHKa peacco Aaa aee HeMe- 
aeHHX $parMeHTOB ^HK 9tex me bhaob. 3to nona3HBaeT, hto HOAapoBaHae He 
CKa3HBajiocB Ha choco6hoctb MeaeHoa ^HK k BoccTaHOBJieHaio abohhoh CTpyKTypBi. 

OnpeAeJieHae npon;eHTa roMOJioraa a t e p m o c t a- 
Sejibhoctb ra6paAHHX Aynjie' kcob ,I(HK. llocjie oTnoira 
ra6paAHHe AynjieKCBi oTAejiajia Ha KOJioHKax c raApoKcaanaTHTOM a onpeAejiajia 
KOJiaaecTBO roMOJioraaHHX nocjieAOBaTejiBHocTea (b npon;eHTax) no OTHomeHaio 
BejiHHHH CBa3BiBaHaa MeaeHoa ^HK b reTepojioraaHoa a roMOJioraaHoa peaKDjnax 
3a BBiaeTOM caM0CBa3BiBaHaa. 

BHAejieHHBie ra6paAHHe AynjieKCBi HaHocajia Ha KOJioHKy c raApoKcaanaTHTOM 
a npoBOABJia Apo6Hyio TepM 03 Jiioii;Bio b AHana 30 He TeMnepaTyp 40 — 80° C pacTBo- 
poM 8 M MoaeBBHBi b 0.2 M HaTpaeBo-(J)oc(|)aTHOM 6y$epe (pH 6.8) a aHTepBajioM 
3°. OnpeAejiajia aKTEBHoCTB BBiAeJieHHHx npa TepMoajuoAaa (J)paKAEH a 3a BBiae- 
TOM CaMOCBH 3 BIBaHEH CTpOBJIB KpBBBie nJiaBJieHBH ra6pEAHHX AynjieKCOB, KOTOpBie 
cpaBHBBajia c kphbbime HJiaBjieHaa roMOJioraaHOH ^HK. Pa 3 Jiaaaa b nojiyaeHHHX 
3 HaaeHaax r njr AynjieKCOB napajuieJiBHHX ohbitob He npeBHmajia 0.1°. Kaa^Aoe 
3 HaaeHae npoii;eHTa roMOJioraa a TeMnepaTypBi njiaBJieHaa ra6paAHBix AynjiencoB 
HBJiaeTca pe 3 yjiBTaTOM 4 —6 napajuiej*BHBix onpeAejieHBE. 

Pe 3 yjibTaTbi n ax o6cyn«AeHHe 

npoBeAeHHoe HaMa paHee a 3 yaeHae HyKjieoTBAHoro cocTaBa ^HK HeKOTopux 
bbaob poAa Achillea noKa 3 ajio, hto Bapaa6ejiBH0CTB ero HeBejiana (KameBapoB, ; 
1979a). H3yaeHae flHK bbaob 3toto poAa mctoaom KBHeTBKH peaccon;Baii;Ba He 06- 
Hapya^ajio cyiAecTBeHHHX OTJiaaaa b MOJieKyjiapHoa opraHH 3 aAaa ax reHOMOB 


i c 0 t — npoH3BeAeHne HaaajiBHon kohaght pan;HH flHK (b mojihx HyKJie othaob Ha 1 ji) 
Ha BpeMH npoTeKaHHa npon;ecca peaccoAnaniHH (b ceKyHflax). 
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TAEJIHIJA 1 

r^pHflHsaijHH I 125 , Me^eHOH flHK Achillea setacea (2n=18), c flHK Apyrnx bh/i;ob 
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TAEJIHIJA 2 

rnSpH^Hsai^HH I 125 , MeneHOH flHK Achillea taurica (2n=18), 
c JJflK flpyrnx bhaob 
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(Ahtohob, KameBapoB, 1979). 3 to no3BOJiaeT HaM b btoh pa6oTe 6ojiee onpeAeaemio 
TpaKTOBaTB pe3yjibTaTH MOJieKyjiapHon rH6pHAH3an;HH hx JJHK (Ta6ji. 1, 2). 

H3 nojiyaeHHBix AaHHBix npe>KAe Bcero bhaho, hto T ujl roMOJiorHHHHx AynaeKCOB 
$paKn;HH c 0 t 100—10 000 BBime, ae m (JjpaKijHH 0—1 n 1—100 c 0 t (noBTopmomHeca 
nocjieAOBaTejiBHOCTn). 9 to CBHAeTeaBCTByeT o bbicokom o6orain;eHHH $paKn;HH 
c 0 t 100 — 10 000 yHHKajiBHBiMH HyKJieoTHAHHMH nocjieAOBaTejiBHocTHMH. ^ajiee 
Aa?Ke noBepxHocTHBin aHajiH3 no3BOJiaeT otmcthtb BBiconyio CTeneHB roMOJiorna- 
hocth ^HK bhaob poAa Achillea h hx BBipa>KeHHoe cxoactbo c HK bhaob poaob 
Ptarmica, Anthemis h Tanacetum. 

OnpeAeJieHne KOJinaecTBa HyKjieoTHAHBix 3aMeH, HaKonHBmnxca bo $paKH;HHX 
noBTopaioiAHxca h yHHKajiBHBix HyKjieoTHAHBix nocjieAOBaTejiBHocTen ^HK H3y- 
aeHHBix bhaob po«a Achillea , noKa3ajio, hto ckopoctb AHBepreHTHon 3 bojiioh;hh 
pa3JIHHHBIX (JjpaKAHH HX ^HK 6BIJia OTHOCHTeJIBHO paBHOMepHOH. TeHOMBI BHAOB 
po«a Achillea , nan h Apyrnx pacTeHHH, o6pa30BaHBi mho^koctbom $paKH;HH ^HK 
c pa3HOH CTeneHBio AHBepreHijHH ot hcxoahbix HyKjieoTHAHBix nocjieAOBaTejiBHO- 
CTen (cm. o63op: MHpomHHaeHKo, Ahtohob, 1980), nooTOMy nojiyaemiBie AaHHBie 
OTpa>KaiOT o6m;yio KapraHy AHBepremjHH HyKjieoTHAHBix nocjieAOBaTejiBHocTen, bxo- 
Aheahx b bbi Ae JieHHBie HaMH (J)paKn;HH ,I(HK. OAHano Heo6xoAHMo otmcthtb, hto 
y H3yaeHHBix bhaob poAa Achillea ckopoctb AHBepreHTHon 3 bojuod;hh yHHKajiBHBix 
HyKjieoTHAHBix nocjieAOBaTejiBHocTeH 7JHK HecnojiBKo 6ojieee BBicona no cpaBHe- 
hhk) c noBTopaion^HMHca HyKjieoTHAHBiMH nocjieAOBaTejiBHocTHMH, Ha hto yKa3Bi- 
BaiOT 6ojiBHiHe pa3jiHana b npon;eHTax nan roMOJiornn, Tan h HyKjieoTHAHBix 3aMeH. 
^ PaccMOTpnM HecnojiBKo noApoSHee pe3yjiBTaTH conocTaBjieHna ^HK rpynnBi 
6jIH3KOpOACTBeHHBIX BHAOB, KOTOpBie XapaKTepH3yiOTCa pa3JIHHHBIMH ypOBHHMH 

njioHAHocTH: A. setacea (2n=18), A . setacea (2n=36), A . millefolium (2n=36), 
A . inundata (2n=54), A . pannonica (2n=72). AHajiH3 TepM0CTa6njiBH0CTH rn6 - 
Phahbix MOJieKyji, o6pa30BaHHBix npn rH6pHAH3an;HH ,E(HK, noKa3BiBaeT B03pa- 
CTaHne npon;eHTa HyKjieoTHAHBix 3aMeH c B03pacTaHneM ypoBHa njioHAHocTH bhaob. 
TepM0CTa6njiBH0 CTB th 6 phahbix MOJienyji b kohchhom caeTe CHH>KaeTca HacTOJiBKo, 
aTo pa3JiHana Me>KAy AHK A . setacea (2n=18) h A . pannonica (2n=72) 0Ka3BiBa- 
lOTca ctojib >ne BBipa>KeHHBiMH, Kan h c AnnjiOHAHoro BHAa A . nobilis L. 

(2n=18). Pe3yjiBTaTBi pacaeTa K03(|)(J)Hi];HeHTOB AHBepreHAHH (MeAHHKOB h AP-, 
1977) ajih 3toh rpynnBi bhaob xopomo coraacyiOTca c pe3yjiBTaTaMH onpeAejieHna 

h noATBep>KAaiOT peajiBHocTB bthx pa3jiHHHH. CpeAH bhaob ceKAHH Filipendu- 
linae (DC.) Afan. pa3jiHana no TepM0CTa6HJiBH0 CTH th 6 phahbix MOJieKyji AnnjionA- 
Horo BHAa A . taurica (2n=18) h TeTpanjiOHAHBix bhaob A . micranthoides (2n=36) 
h A . birjuczensis (2n =36) BBipa>neHBi He MeHee oTaeTJiHBO, aeM y ahhjiohahhx bhaob 
A . nobilis h A . setacea . 3aMeTHoe B03pacTaHne npon;eHTa HyKjieoTHAHBix 3aMeH 
bo Bcex $paKii;Hax ^HK c yBejinaeHHeM ypoBHa hjiohahocth bhaob roBopHT o tom, 
ht@ uojiHnjioHAna cnoco6cTByeT 6BiCTpoMy HaKonjieHHio 3aMeH HyKJieoTHAOB b ,I(HK 
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m TeM caMHM yBejiHHHBaeT rGHGTHHGCKyio Bapna6ejibH0CTb nonyjiaijHH. Mbi npGA- 
iiojiaraeM, hto bcjigactbhg mho>k 6 Ctb 6 Hhocth ajijiejien HaKanjiHBaiomHGca b nojrn- 
HyKJieoTnAHbix n;enHx MyTan;HH HaxoAHTca noA ocjia6jiGHHbiM AaBjiGHHGM oT6opa, 
t. e. h3mghghhh b CTpyKType ^HK HananjinBaiOTCH c 6ojibni6H cnopocTbio. 3 th 
H aniH AaHHbie nojiHocTbio corjiacyiOTca c pe3yjibTaTaMH H3yaGHHH ,E(HK bhaob 
po«a Seseli L. (Bajibexo-PoMaH h AP-, 1979) h poAa Aegilops L. (Flavell et al., 
1979). B onbiTax c flHK sohthhhbix, npoBeAeHHbix b Hainan jia6opaTopnn, 6bijio 
HanAGHo, hto ^HK pacTGHHH H3 rGKcanjioHAHOH nonyjiaijHH Seseli mucronatum 
(Schrcnk) M. Pimcn. Gt Sdobnina oTJinnaiOTCH ot JJJiK pacTGHHH ahhjiohahoh 
nonyjiHAHH Toro >kg BHAa b Tanon >kg ctghghh, Kan h 3aB6AOMo pa3Hbix bhaob 

b npGAGJiax poAa. AHrjiHHCKHG nccjiGAOBaTGJin Hamjin, hto ^HK h 3 pacTGHHH nojin- 
njiOHAHbix nonyjiHAHH Aegilops crassa Boiss. (TGTpanjionAHbix h reKcaiuionAHbix) 
OTjmaaiotCH ot AnnjionAHoro A. speltoides Tausch. ropa3Ao 6 ojigg cynjGCT- 

BeHHO, HGM ^HK CGMH APyfHX AHnJIOHAHblX BHAOB 3TOTO pOAa. B CB6T6 3THX A^H- 
HbIX CTaHOBHTCH nOHHTHbIMH H pG3yjIbTaTbI, HOJiyHGHHblG B HaiHGH Jia6opaTOpHH 

npn rn6pHAH3ai];HH ,I(HK hhighhu; h BrnjioncoB. Bbijio noKa3aHo, hto ,I(HK hojih- 

nJIOHAHblX BHAOB niHGHHAbl 3HaHHT6JIbHO M6H66 CXOAHbl C JJJAK AHnJIOHAHbIX BHAOB 

ninGHHAbi, hgm ^HK nocjiGAHHx c ^HK BrnjioncoB (HHGBa, Ahtohob, 1977). Hhbimh 
cjioBaMH, rn6pHAHaH npnpoAa ajuioTGTpanjioHAHbix bhaob hg mo>kgt cjiymnTb no 
KpaHHGH MGpG B 3TOM CJiyTOG o6bHCHGHHGM o6Hapy >KGHHbIX pa3JIHHHH B ^HK AHnJIO¬ 
HAHbIX h nojinnjiOHAHbix pacTGHHH. 

Mbi XOTGJIH 6bl o6paTHTb BHHMaHHG Ha BbICOKHH ypOBGHb rOMOJIOTHH HOBTOpH- 
ioiahxch nocjiGAOBaTGJibHocTGH ^HK bhaob poAa Achillea . Tan, Ana 6GJion;BGTKOBbix 
bhaob noJinnjiOHAHoro pnAa A . setacea (2n=18) aojih roMOJiornaHbix nocjiGAOBa- 
TejibHocTen b hg hh>kg 98% (ajih yHHKajibHbix 92—93%). B ohbitg ho rn6pH- 

AH3au;HH c ^HK A . inundata h A. pannonica mbi Ha6jiiOAaJiH 3 (J)(J)gkt rHnGprn6pHAH- 
3au;HH, noApo6Ho paccMOTpGHHbiH A. AxyHAOBbiM h E. M. Mgahhkobbim (1976). 
B HaniGM cjiyaac oh Bbipa>KGH cjia6o (5—20%) h o6ycjioBJiHBaioin;HG Gro pa3jiHHHH 
B AOJIG nOBTOpHIOIAHXCH HOCJIGAOBaTGJIbHOCTGH COnOCTaBJiaGMbIX ^HK MOryT HG 
HaXOAHTb OTpa>KGHHH B KHH6THK6 HX pGaCCOAHaAHH (AHTOHOB, KaiHGBapOB, 1979). 

Hhtgpgchbimh, Ha Ham b3i\jiha, aBJiaiOTca p63^jibTaTbi rH6pHAH3an;HH JIJrIK 
AHnjioHAHbix h TGTpanjionAHbix pacTGHHH H3 pa3Hbix nonyjian;HH A. setacea . B a^h- 
hom cjiyaao HaM hg yAajiocb o6HapyacHTb ctojib hbhbix pa3jmaHH, nan b onbiTax 
c ^HK bhaob poAa Seseli (Bajiboxo-PoMaH h AP-, 1979). G Hainan tohkh 3pGHna, 

9T0 CBHAOTGJIbCTByGT O MaJIOH CTGnGHH AHBGprGHIJHH H3yHGHHbIX nOHyjiaAHH 

A . setacea . 

06 ypOBHG HCTHHHOH MG2KBHAOBOH AHBGprGHIJHH ^HK (Ha HpHMGpG BHAOB H3 
pa3Hbix cgku;hh poAa Achillea) roBopaT p63yjibTaTbi rH6pHAH3an;HH ^HK ahhjioha- 
Horo BHAa A. setacea (cGKijHa Millefolium (Mill.) Koch.) c ^HK bhaob A . micran- 
thoides, A . micrantha, A. birjuczensis, A. taurica (cgkijhh Filipendulinae (DC.) 
Afan.). Kan no ypoBHio roMOJiornH, Tan h no npon;6HTy HyiuieoTHAHbix 3aM6H 3 th 
bhah npH6jiH3HTGJibHo b paBHOH ctghghh oTjiHaaiOTca ot A . setacea . 

,I(aHHbi6 rH6pHAH3an;HH AHK A. taurica c bhaob cgkahh Filipendulinae 

(DC.) Afan. (Ta6ji. 2) no3BOJinjiH oaghhtb ypoBGHb AHBepreHAHH tghomob b btoh 
rpynno bhaob, a TaK>Ke onpeAOJiHTb CTeneHb cxoACTBa hx c ^HK A . setacea , 

A. nobilis , A. ochroleuca Ehrh., Ptarmica borysthenica Klok. Gt Sacalo. Bo $paKn;HH 
0—1 c Q t nojiyaGH aobojibho hh3khh no cpaBHGHHio c ocTajibHHMH $paKn;HaMH 
npon;GHT roMOJiorHH ^HK. B to >kg bpgmh npon;GHT roMOJiorHH bo $paKn;Hax 1—100 
h 100—10 000 c 0 t Bbimo, hgm npn rH6pHAH3an;HH ^HK bhaob cgkahh Filipenduli¬ 
nae (DC.) Afan. c ^HK A . setacea . 3to, c Hamon tohkh 3pGHna, mo>kgt 3aBHC6Tb 
ot cn6n;H(|)Ha6CKHX oco 6 ghhoctgh opraHH3an;HH ^HK ponopHoro BHAa. Pa3jiHana 
b TGMnepaTypHOH CTa6njibH0CTH rn6pHAHbix MOJiGKyji, nojiyaGHHbix b npaMon h 
pGAnnpoKHOH rn6pHAH3an;Hax ^HK H3yna6Mbix bhaob c A . setacea h A . tau¬ 

rica , HG6oJIbmHG. 

CpGAH H 3 ya 6 HHbix bhaob poAa Achillea oco 6 ghho p63Ko OTjinaaGTca ot bcgx 
ocTajibHbix bhaob A . ochroleuca. B HK btoto BHAa, no AaHHbiM rn6pHAH3an;HH 
c AHK A. setacea , HanAeHo 2.8% 3aM6H HyKJieoTHAOB b yHHKajibHbix HyKJieoTHA - 
HbIX nOCJIGAOBaTGJIbHOCTHX ( C 0 t 100—10 000) H COOTB6TCTB6HHO 67% TOMOJIOrHH. 
Ilpn rH6pHAH3an;HH c ^HK A . taurica BbiaHCJiGHHbiH npon;6HT HyKJieoTHAHbix 3aM6H 
em;6 Bbima. 3th pa3JiHHHa Toro >kg nopaAKa, hto h b onbiTax no mg>kpoaoboh rn6pH- 
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EH3ai];HH (c ^HK Tanacetum odessanum (Klok) Tzvel. n Anthemis subtinctoria: 
Dobrocz.). 3 to CBHAeTejiBCTByeT o tom, hto bha Achillea ochroleuca cnopee Bcero 
HBJineTCH caMOCTOHTejitHOH n ApeBHen BeTBBio 3 bojuod;hh poAa Achillea. BejiEmiHBii 
r nJr , xapaKTepHLie ajih Me^KpoAOBOH rn6pnAH3ai];nn, nojiyneHBi n b omiTe c ^HK 
Ptarmica borysthenica . 

B 3aKJiiOHeHne u;ejiecoo6pa3Ho conocTaBHTb htoth btoto HCCjieAOBaHHH c pe 3 yjiB— 
TaTaMn H3yneHnH ^HK abotkoblix pacTeHHH Apyrnx poaob, H3 noToporo co Bceii 
OHeBHAHocTbio cjieAyeT, hto TaKcoHH paHra poAa b cncTeMe Angiospermae He 9 kbh~ 
BajieHTHBi no ypoBHio reHorannHecKoro poftCTBa o6pa3yioii];Hx hx bhaob. Cxoactbo> 
JJHK bhaob H3yneHHoro hbmh poAa Achillea h 6jih3khx k HeMy poaob Anthemis,.. 
Tanacetum , Ptarmica npn6jiH3HTejiBHo Ha tom me ypoBHe, hto h y bhaob h3 poaob 
Triticum L., Aegilops (HHeBa, Ahtohob, 1977) n Allium L. (CjiiocapeHKo n AP-, 
1973), ho 3HaHHTejibHo 6ojibme, neM, HanpnMep, y bhaob poaob Iris L. (IIlHeep,. 
Ahtohob, 1975) h Lilium L. (CjiiocapeHKo h AP-, 1973) hjih Lathyrus L. (Rees,.. 
Narayan, 1977). IIoaTOMy HaM Ka>KeTCH nojie3HHM npHMeHHTB mctoa rn6pHAH3ai];HH 
R HK ajih pemeHHH cnopHLix BonpocoB BHAejieHHH TancoHOB paHra BHAa h poAa 
y blichihx pacTeHHH. IIojiyHeHHLie c ero noMomBio pe3yjii>TaTLi MoryT 6 bitb c ycne- 
XOM HCn0JIB30BaHBI AJIH peHieHHH Bonpoca BKBHBaJieHTHOCTH TaKCOHOB BBICHIHX 
pacTeHHH H yTOHHeHHH $HJIOreHeTHHeCKHX OTHOHieHHH Men^Ay hhmh. 
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<1977). Repeated sequence DNA relationship in four cereal genomes. Ghrom. (Berl.), 63. — 
K i p e r M., Her zfeld F. (1978). DNA sequence organizatin in the genome of Petro- 
selinum sativum (Umbelliferae). Grom. (Berl.), 65. — Rees H., N ar a y a n R. K. J. 
(1977). Evolutionary DNA variation in Lathyrus. In: Chromosomes today, 6. Ed. by A. de la 
Chapelle and M. Sorza. Amsterdam, Elsevier/North-Hol. Biomed. Press. —R i c e N. R. (1972). 
Change in repeated DNA in evolution. Brookhaven Symp Biol., 23. — Richard- 
son I. B. K. (1976). Achillea biebersteinii Afan. Flora Europaea, 4. Cambrige Univ. Press., 
-Cambridge. — Rimpau J., Smith D., Flavell R. (1978). Sequence organisation 
.analysis of the wheat and rye genomes by interspecies DNA—DNA hybridization. J. Mol. 
Biol., 123, 3. — S t e i n D. B., Thompson W. F. (1977). Interspecific hybridization 
of fern DNA. In: Annual Report of Director, Dep. Plant Biol. Carnegie Inst. Wash. Year Book, 
76. — Stein D. B., Thompson W. F., Belford H. S. (1979). Studies of DNA 
sequences in Osmundaceae. J. Mol. Evol., 13, 3. — Studier F. W. (1965). Sedimental 
studies of the size and shape of DNA. J. Mol. Biol., 11, 2. — Zimmermann J. L., 
Go 1 d b e r g R. B. (1977). DNA sequence organization in the genome of Nicotiana tabacum. 
Chrom. (Berl.), 59. 

Mockobckhh rocyflapcTBeHHHH y hhb epcHTeT, nojiyueHO 16 VII 1980. 

MHCTHTyT boTaHHKH hm. H. V . XonoftHoro AH yCCP, 

KneB. 
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yffH 005 : 582.89 ( 575 . 4 } 


E. B. Kjiiohkob 

HOBBI0 BHft POflA BUNIUM (UMBEELIFERAE) H3 EA3XBI3A 

E. V. KLJUYKOV. A NEW SPECIES OF THE GENUS BUNIUM (U MBELLIFERAE) FROM 

BADHYZ 

Bunium longilobum Kljuykov sp. nov. — Planta perennis, polycarpica, fere* 
glabra, tuberibus atro-fuscis, globosis, ad 1.2 cm in diam. Caulis 25—40 cm alt., 
teres, fusco-viridis, a medio vel fere a basi ramosus. Folia radicalia laminis tri- 
pinnatisectis, lobis terminalibus ad 12 mm lg. et 1—1.2 mm It., caulina radicalo- 
bus similia, longe petiolata, vaginis non dilatatis, petiolis laminis subaequalibus. 
Folia caulina superiora laminis ambitu lanceolatis, tripinnatisectis, lobis termi¬ 
nalibus linearibus, ad 5 mm lg. et 0.5 mm It., in vaginis elongatis, ad 0.8—1.5 cm 
lg., margine albo-marginulatis insidentibus. Umbellae centrales 10—12- radiatae,. 
radiis post anthesin parum inaequilongis ad 3 cm lg., involucris nullis vel rarius; 
e foliolis 1—2 setaceis brevibus constantibus. Umbellulae 21—28-radiolatae,. 
pedicellis post anthesin tenuibus, paulo inaequilongis, ad 3.5 mm lg., involucelli 
phyllis 6—8, linearibus, herbaceis, ad 3.2—3.7 mm lg., 0.5 mm It., margine 
breviter scabris, pedicellis subaequalibus. Flores calycibus edentatis, petalis. 
albis, subaequalibus, obovatis vel obtriangularibus, emarginatis, 1.1—1.2 mm lg. v 
1.4—1.5 mm It., apice attenuatis et incurvis. Stylodia in fructibus immaturis 
filiformia, reflexa. Fructus immaturi vittis vallecularibus solitariis, commissura- 
libus binis, maturi ignoti sunt. 

T y p u s: Turcomania, Badchyz, jugum Gijas—Gedyk, prope custodiam 
Rachmatur, 17 V 1975, n° 515, E. V. Kljuykov* J. V. Baranova. In Herb. Inst.. 
Bot. Acad. Sci. URSS (LE) conservatur. Isotypus (MW). 

Affinitas. Species haec B. hissarico Korov. similis, sed follis radicalibus 
lobis terminalibus linearibus ad 12 mm lg. (nec lanceolatis ad 3.5 mm lg.), involu¬ 
celli phyllis linearibus (nec filiformibus) margine breviter scabris et petalis obova¬ 
tis vel obtriangularibus (nec ovalibus) differt. 

PacTeHne MHorojieTHee, nojinKapnnuecKoe, hohth rojioe, c KJiy6HHMH TeMHO- 
6yptiMH, mapoBHAHtiMH, ao 1.2 cm b AnaM. CTe6ejiB 25 — 40 cm bbic., OKpyrjiBin, 
6ypoBaTO-3ejieHLiH, ot cepeAHHBi hjih nonra ot ocHOBaHnn bctbiictlih. npnKopHeBtie 
JIHCTBH C Tpn>KABI nepHCTOpaCCeueHHBIMH nJiaCTHHKaMH, C KOHeUHBIMH AOJIHMH JIH- 
HenHBiMH, ao 12 mm AJi- h 1 — 1-2 mm niHp.; CTe6jieBBie cxoAHBie c npHKopneBBiMH, 
c HepacniHpeHHBiMH BJiarajmmaMH, Ha ajihhhbix uepemnax, noura paBHBix no 
AJiHHe njiacTHHKaM. BepxymeuHBie CTe6jieBBie jihctbh c njiacTHHKaMH b ouepTaHHH 
jiaHn;eTHBiMH, tph>kabi nepncTopacceueHHBiMH, Ha yAJiHHeHHBix, no npaio y3Ko 
6ejiooKanMJieHHBix BJiarajmmax, ao 0.8 — 1.5 cm aji-» c KOHeuHBiMH aojthmh jiHHen- 
hbimh, ao 5 mm aji- h 0.5 mm mnp. I(eHTpajiBHBie 3ohtiikh 10 — 12-jiyueBBie, c jiyuaMH 
nocjie OTABeTaHHH HecKOJiBKO HepaBHBiMH, ao 3 cm aji*; o6epTKa OTcyTCTByeT njm. 
pe>Ke npeACTaBJieHa 1 — 2 meTHHOBHAHBiMH kopotkhmh jiHCTOunaMH. 3 ohthhkh 
21 — 28-n;BeTKOBBie, c ABeTOHonumMH nocjie ABeTeHnn tohkhmh, HecnojiBKO HepaB¬ 
HBiMH, ao 3.5 mm aji*; jihctoukh o6epToneK b uncjie 6—8, JiHHenHBie, TpaBHHHCTBie, 
Ao 3.2—3.7 mm AJi-» 0.5 mm mnp., no npaio KopoTKomepoxoBaTBie, nonra paBHBie 
no AJiHHe uBeTOHO>KKaM. 3y6n;Bi namenKH oTcyTCTByiOT; jienecTKH SejiBie, 6o;ieo 
hjih MeHee paBHBie, o6paTHOHHn;eBHAHBie, BBieMuaTBie, 1.1— 1.2 mm aji., 1.4— 
1.5 mm mnp., c OTTHHyTOH h BHyTpn 3amyTOH BepxymKOH. Cthjioahh Ha. 
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mojioabix mioftax HHTeBHAHLie, OTorayTLie Ha cnnHHyio CTopoHy MepMKapnneF* 
He3pejiBie njioABi c oahhohhbimh jio>k6hhouhbimh cenpeTopHtiMH KaHajiBijaMH n 
b HHCJie 2 Ha KOMHCcypajiBHOH CTopoHe na>KAoro MepnKapnnH. 3pejiBie njioABi 
Hen3BecTHBi. 

T n n: TypKMeHHH, EaAXBi3, xpe6eT rne3-reABiK, 6jih3 3 acTaBBi PaxMaTyp* 
17 V 1975, 515, E. B. Kjiiohkob, K). B. EapaHOBa. 

P o a c t b o. ^aHHBiH bha co6paH 0AHa>KABi b ABeTymeM coctohhhh h c mojio- 
Abimh njioAaMH. TeM He MeHee ero bhaobbic oco6emiocTH Ha btoh $a3e bbihbjihiotch 
Aobojibho neTKo. Han6ojiee 6jih3ok oh, no HameMy MHeHHio, k BHAy B. hissaricum- 
Korov., KOTOpBIH MBI HOHHMaeM HeCKOJIBKO HHaue, HeM E. n. KopOBHH (1950), 
OTHOCHM K HeMy HIHpOKO pacnpOCTpBHeHHBIH, HO OnHCaHHBIH n03AHee (KopOBHH,. 

1975) bha B . tenuisectum Korov. Han6ojiee cymecTBeHHBie otjihhhh Hamero BHAa 
ot B . hissaricum cjieAyioiAHe: npnKopHeBBie jihctbh c jiHHeHHBiMH KOHenHBiMH ao- 
jihmh ao 12 mm aji. (a He JiaHii;eTHBiMH ao 3.5 mm aji), Jihctohkh o6epToneK jiHHenHBie 
( a He HHTeBHAHBie), no npaio KopoTKomepoxoBaTBie, jienecTKn o6paTHOHHii;eBHAHBia' 
(a He OBajiBHBie). 

JIMTEPATYPA 

Kopobhh E. II. (1950). Poa EyHnyM — Bunium L. B kh.: Ojiopa GGGP, 16. M.; JI., 
H3A. AH GGGP. — Kopobhh E. II. (1975). HoBtie TaKCOHH ceMeiicTBa 3ohthhhhx h3 Ila- 
Mnpo-AjiaH. (Goo6ni;eHHe 3). H3b. AH TaAJKGGP, ota. 6hoji. Hayn, 3 (60). 

Mockobckhh rocyAapcTBeHHHH yHHBepcirreT. nojiyneHO 24 X 1980. 
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B. II. EonaHAeB 

HOBHH BHA PO^A HALOTHAMNTJS (CHEN O JP OBI A CE A B) 

H3 COMAJIH 

V. P. BOTSCHANTZEV. A NEW SPECIES OF THE GENUS HALOTHAMNUS 
( CHENOPODIACEAE) FROM SOMALI 

Halothamnusbeckettii Botsch. sp. nov. (sect. SphragidanthusIljinexBotsch.).— 
Suffrutex ca 25 cm altus, ramis, foliis floribusque alternis. Ramuli juveniles 
pilis setaceis squarrosis brevibus sat dense tecti. Folia caulina ad 10 mm longa, 
basi 2 mm lata, decurrentia, reflexa, anguste triangularia, apice in aculeolum 
cartilagineum abeuntia, supra concava, subtus nervo medio longitudinaliter- 
elevato percursa, margine et subtus secus nervum pilis setaceis squarrosis brevibus 
sat dense vestita, utrinque eminentiis parvulis albidis sat dense tecta, glomerulo 
pilorum tenuium crisporum ex axilla valde prominente praedita. Flores soli- 
tarii, dissiti, in inflorescentiam spicatam brevem congesti. Folia floralia caulinis 
conformia, bracteolis perianthioque longiora. Bracteolae ad 4 mm longae, basi 
2 mm latae, reflexae, anguste triangulares, apice aculeolo cartilagineo termi- 
natae, basi dilatatae et hie a lateribus paleaceae, margine pilis setaceis squarro¬ 
sis brevibus parce obsitae, utrinque eminentiis parvulis albidis dense obtectae, 
in axilla glomerulo pilorum tenuium crisporum praeditae, perianthio breviores. 
Perianthii ad 8.5 mm longi, 13 mm lati ( alis inclusis) phylla 5, lanceolata, acuta, 
eminentiis parvulis albidis extus dense obtecta, fructificatione supra alas cori- 
acea, nervo longitudinali manifesto praedita, margine apieeque paleacea, sub 
alis vix accrescentia, ossificata et aream insertionis planam foveolis 5 praeditia, 
valliculo ossificato obtuse quingu angularicinctam formant; alae hotizontales. 
paleaceae, fere basales (infra 4 / 5 longitudinis perianthii evolutae). Stamina 5, 
filamentis ca 0.8 mm latis, ad 0.4 mm inter se remotis, planis, linearibus, ad 
antheras sensim angustatis, margini disci hypogyni affixis; antherae perianthio 
inclusae, 3.2 mm longae, 0.8 mm latae, lineares, ad dimidium partitae, apice 
appendice solida acutata (0.55 mm longa) praeditae. Discus hypogynus patellaris, 
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iobis nullis. Pistillum perianthio brevius, ad dimidium partitum. Stigmata 2„ 
^sursum sensim dilatata, plana, apice rotundata, dentata. Semina horizontalia. 
Embryo spiralis. 

Ty pus: Somalia. Undulating limestone country with a salty sand mantle, 
frequent limestone outcrops, 7°58' N., 49°41' E., alt. 216 m, 12 XII 1980, n° 702, 
fr. submat. J. J. Beckett (LE). 

Ab omnibus speciebus generis foliis, bracteolis et perianthio eminentiis parvu- 
lis albidis dense tectis, foliis bracteolisque apice aculeolo cartilagineo terminatis, 
perianthio multo longiore necnon alis eius subbasalibus (infra 4 / 5 longitudinis 
<eius evolutis) optime differt. 

Distributio. Somali. 


' JIHTEPATYPA 

B otschant ze v V. (1981). Revisio generis Halothamnus Jaub. et Spach ( Cheno- 
podiaceae). Novit. Syst. Plant. Vascul., 18. 146. 


EOTaHHHeCKHH HHCTHTyT 
mm. B. JI. KoMapoBa AH GGGP, 
JlemiHrpa/i;. 
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yffH 635.965.285.3 (477)" 

fl. II. P. B. KaMejiHH, T. C. KynoBHija 

AELIUM OBLIQUUM (AEEIACEAE) — HOBblH BHft ftJIH <DJIOPbL 

YKPAHHbl 

YA. P. DIDUKH, R. V. KAMELIN, G. S. KUKOVITSA. ALLIUM OBLIQUUM 
(ALLIACEAE) — A NEW SPECIES FOR THE FLORA OF THE UKRAINE 

Allium obliquum 6 biji co6paH b 1979 r. HeAajieKO ot c. YcTte KaMeHen;-noAOjiB- 
CKoro p-Ha XMejiBHHH;KOH o 6 ji. Ha h3B6Cthhkobom ycTyne jieBoro 6epera p. Cmot- 
pnn. Ha ocHOBaHHH AaHHtix cncTeMaTHKH, reorpa(f)HH n aKOJiornn BHAa AOJiaeTCH 
bbiboa, hto b TpeTHHHoe BpeMH oh 6 biji ajieMeHTOM najieonpepnH. B neTBepraHHoe 
BpeMH npoH3omeji pa3pBiB apeajia A . obliquum n btot pejiHKTOBBin bha, nan h 
MH orne Apyrne bhabi najieonpepnH, 6 biji «norjiom;eH» CTenHOH pacTHTejiBHOCTBio. 

Bo BpeMH BKcneAHAHH no IIoaojihh b niOHe 1979 r. HeAajieno ot c. YcTBe KaMe-- 
HeA-IIoAOJiBCKoro p-Ha Xmcjibkhakoh o 6 ji. 6 biji co 6 paH paHee He OTMenaBinnHCH 
AJih yKpanHBi Allium obliquum L. IIonyjiHAHH 3 Toro BHAa HacwraBajia jihihb 10 — 
15 3K3eMHJIHpOB, KOTOpBie pOCJIH Ha KaMeHHCTOM TpyAHOAOCTynHOM H3BeCTHHKOBOM 
ycTyne JieBoro 6 epera KaHBOHOo6pa3HOH aojihhbi p. Cmotphh Ha BBicoTe 2.5— 

3 m ot Ana . aojihhbi h 5— 6 m HH?Ke BepiHHHBi KaHBOHa. MecTonpoH3pacTaHHe' 
A. obliquum 3aTeHeHHoe, xopomo yBJiamHHeTCH bbixoahih;hmh h o6pa3yK)m;HMH. 
BOAonaAHK rpyHTOBBiMH BOAaMH. 

CncTeMaTHHecKoe nojiomeHne, pacnpocTpaHeHne n BKOjiornn A . obliquum 
HMeiOT AejiBiH pnA oco 6 eHHOCTen. Kan cnnTaiOT P. B. KaMejiHH (1973) h. 
T. H. OMeJIBHyK-MHKyiHKO (1979), 3 TO eAHHCTBeHHBIH b CCCP IipeACTaBHTeJIB 
ceKAHH Petroprason F. Herm. n, TaKHM o6pa30M, xopomo cncTeMaTHHecKH H 3 o- 
jinpoBaHHBiH ot Apyrnx MHoroHHCJieHHBix bhaob 3Toro poAa. CeKAHH Petroprason - 
6 jiH 3 Ka k ceKAHH Oreiprason F. Herm., ho no Tnny ApoBHee ee. 

H3yneHHe o6pa3u;oB, xpaHHmnxcH b rep 6 apnnx EoTamroecKoro HHCTHTyTa 
hm. B. JI. KoMapoBa AH CCCP (LE), HHCTHTyTa 6 oTaHHKH hm. H. T. XojioAHoro 
AH yCCP (KW) h Apyrnx, a Tanme JiHTepaTypHBix hctohhhkob (BBeAOHCKHH, 
1935; JlBina, 1966; AjienceeB, 1967; KaMejiHH, 1973) AaeT bo 3 mo>khoctb nocTponTB - 
apeaji 3Toro BHAa, npocTHparonjHHCH c BOCTOKa Ha 3anaA Ha 4.5 tbic km, xapaKTe- 
pH3yK)m,HHCH orpoMHBiMH — 6 ojiee tbichhh KHJiOMeTpoB — ah3 , biohki];hhmh, h bbi- 
AejiHTB neTBipe xopomo oHepnemiBix «ocTpoBa» (cm. pncyHOK). 9 th ocTpoBa, KaK 
noAMeraji K). E. AjienceeB (1967), npnypoHeHBi b u;ejiOM k ropHBiM CHCTeMaM 
(AjiTan, Cayp-Tap 6 araTan, TnHB-IIIaHB, K)>khbih ypaji, lOmHBie KapnaTBi) h 
H aCTHHHO 3aXBaTBIBaiOT OKpyJKaiOIAHe MeJIKOCOnOHHHKH H paBHHHBI B JieCOCTenHOH 
H CTenHOH 30Hax. npn 3TOM, KaK BHAHO H3 pneyHKa, CaMBIMH 60 JIBIHHMH pa3MepaMH 
xapaKTepH3yiOTCH npHajiTaHCKo-Ka3axcTaHCKO-A>KyHrapo-ceBepoTHHBmaHCKHH h 
KUKHO ypaJIBCKHH OCTpOBa, B TO BpeMH KaK B K)>KHOM THHB-IIIaHe 3TOT BHA JIOKaJIH- 
30BaH jinmB Ha OepraHCKOM xpe 6 Te (KaMejiHH, 1973), a b PyMBiHHH — b TpaHCHJiB- 
BaHCKHx ropax b oKpecTHOCTHx r. TopAa («Flora exiccata Austro-Hungarica» 
G. et J. Wolff, 1860; AjieKceeB, 1967). 

HHTepecHa bkojiothh A. obliquum . BHeimraH Me3o$HTHBiH o 6 jihk pacTeHHH 
(aobojibho BBicoKoe, c mnpoKHMH jihctbhmh) KaK 6yATO CBHACTe ji BCTByeT , hto nepeA ,, 
HaMH JiecHOH BJieMeHT. Ho 3 tot bha, KaK npaBHJio, H36eraeT JiecoB h, HanpnMep, 
b Ka3axcTaHCKOM MejiKoconomraKe HBJineTCH xapaKTepHBiM pacTemaeM KaMeHHCTBix 
jiyrocTenen, a 3KCTpa30HajiBH0 — h npnpoAHHKOBBix jiyroB (HHorAa co cjierKa. 
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ApeaJi Allium obliquum. 

1 — MecTOHaxojKAeHHH, H3BecTHtie no repSapHbiM o6pa3naM n jnrrepaTypHbiM aaHHbiM; 2 —MecTOHaxojKseHne, 
oSHapyjKeHHoe aBTopaMn; 3 — rpaminbi «octpobob» apeajia. 


cojiOHii;eBaTBiMn nouBaMn) (KapaMBimeBa, PauKOBCKaa, 1973), b AOJiHHe pen YpyM- 
6ain n ApcjiaH6o6 npon3pacTaeT b 3apocjiax CTenHBix KycTapHHKOB, Ha K)>khom 
Ypajie h b IIpnypajiBe — b 3apocjiax CTenHBix KycTapHHKOB, Ha JiecHBix onymnax, 
jiyrax h TpaBHHHCTBix CKjioHax (CTaHKOB, TajineB, 1949; Jliana, 1966; AjieKceeB, 
1967; OMejiBHyK-MaKyniKo, 1979), b TpaHcnjiBBaHnn — Ha h3B6Cthhkobbix o6Ha- 
aceHnax («Flora exiccata Austro-Hungarica», G. et J. Wolff, 1860; AaenceeB, 
1967). 

^ Hcxoah H3 BBimen3Jio>KeHHoro, Moamo c^ejiaTB bbiboa, uto xopomo H30JinpoBaH- 
HBIH B CHCTeMaTHHeCKOM OTHOHieHHH, XapaKTepH3yiOID;HHCH ,HH3 , BIOHKTHBHBIM ape- 
aJIOM, Me30(J)HTHBIH HO o6jIHKy, HO neTpO(|)HTHBIH no BKOJIOrHH A . obliquum HBJIHeTCH 
BeCBMa APeBHHM peJIHKTOM, CJia6o K 0 HKypeHT 0 CH 0 C 06 HBIM H COXpaHHK)n];HMCH 
jihhib b Han6ojiee 3a^n^eHHBix MecTax c 6ojiee pe3KHMH (JmpMaMH pejiBetfm. 

^ Ha ocHOBaHHH aHajiH3a aHajiorauHBix ah3'biohkthbhbix apeajioB paAa CTenHBix 
n^ropHBix bhaob 10. E. AaenceeB (1967) npnmeji k BBiBOAy, uto pa3pBiB apeaaa 
A . obliquum , BepoaTHo, npon3omeji b paHHeM rojion;eHe, Kor^a 03 k»khbix pe(J)y- 
rnyMOB jiecHaa pacraTejiBHocTB pacnpocTpaHajiacB k ceBepy. Mbi He pa3AejiaeM 
toukh 3peHHH AaeKceeBa. HecoMHeHHo, A. obliquum 6ojiee aP6bhhh bha, kotopbih, 
Bepoarao, b TperaHHoe BpeMa 6 biji BJieMeHTOM najieonpepnn, (J)H3HOHOMHuecKH 
HanoMHHaBHinx jiecocTenB h npocTHpaBmnxca ceBepHee ,I(peBHero CpeAH3eMBa 
{Obuhhhhkob, 1955). JJepnBaTOM hx HBiHe aBJiaiOTca CTenHBie KycTapHHKH, KOTopBie 
BCJieA 3a E. A. Ebikobbim i E. C/renaHOBOH (1953) caeAyeT cuHTaTB caMOCToa- 

TeJIBHBIM THHOM paCTHTeJIBHOCTH ($JIOpOH;eHOTHnOM). AHaJIH3 apeaJIOB MHOTHX 
bhaob po^a Spiraea L., 6jiH3Koro k HeMy po^a Sibiraea Maxim., o6jiaAaK)m;ero 
3HaanTejiBH0H ceBepo6aJiKaHCKO-ajiTaH-TaHBmaHCKon AnsBioHKAHeH apeaaa Mea<Ay 
AByMa oaeHB 6jih3Khmh BHAaMH Sibiraea altaiensis (Laxm.) Schneid. h S . croatica 
Degen, a Taione apeajioB Tnna Clematis integrifolia L., HaBOAHT Ha mbicjib, hto y me 
3th KycTapHHKOBO-CTenHBie (hjih jiecocTenHBie) TnnH 6bijih ji0KajiH30BaHBi b pe(J)y- 
rnyMax BaanaH (lOaomx KapnaT) h AjiTaa b TeaeHne aeTBepTHUHoro nepnoAa. 
Ho ecjin yaecTB, hto b bthx me pe^yrnyMax 6bijih ji0KajiH30BaHBi h MHorne nep- 
BHHHo-jiecHBie (a HBiHe Taea^HBie hjih cy6ajiBnHHCKO-BBicoKOTpaBHBie) thhbi, Hanpn- 
uep. Aquilegia transsilvanica Schur — A. glandulosa Fisch. ex Link, Atragene 
alpina L. — A. sibirica L., Waldsteinia ternata (Steph.) Fritsch (incl. W. trifolia 
Rochel) h MHorne HeMopajiBHBie cy6cpeAH3eMHOMopcKne thhbi co cxoahbimh pa3pBi- 
BaMH apeajioB (Ha AjiTae npeACTaBJieHBi pacaMH Cruciata krylouii (Iljin) Pobed., 
Dentaria sibirica (0. E. Schulz) N. Busch, Erythonium sibiricum (Fisch. et Mey.) 
Kryl., a Taione TeMH me BHAaMH (b EBpone — H3 6ajiKaHO-KapnaTCKHx pe^yrnyMOB) 
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Polystichum braunii (Spenn.) Fee, Potentilla rupestris L.), to cjieAyeT CHHTaTB, hto 
b pe^yrnyMax K)>khoh Ebpoiibi, nan n b AjiTaHCKO-THHBmaHCKOH cTpaHe, coxpaHH- 
jihcb ajieMeHTLi pa3HLix $Jiopon;eHOTHnoB b Tenemie Bcero (hjih 6ojiBHieH Macra) 
^eTBepraHHoro nepno^a. Pa3pBiBBi apeajioB Me^y KapnaTo-EajmaHaMH n AjiTaeM 
noBTOMy cjieAyeT cnnTaTB HeTBepTHHHBiMH. JJpyroe Aejio, hto coBpeMeHHoe pacnpo- 
CTpaHeHne paccMaTpnBaeMBix bhaob y me b npe^ejiax na>KAOH ropHon cncTeMH 
ecTB h pe3yjiBTaT hx paccejieHHH, nepeMenjeHHH b TeneHne rojion;eHa, nacTO BecBMa 
cym;ecTBeHHBix. B AaJiBHenmeM B rojioijeHe h njieHCTon;eHe b pe3yjiBTaTe npoTenaB- 
inero b pa3JiHHHBix HanpaBJieHHHx $jiopon;eHoreHe3a H3 naJieonpepHH noA bjihh- 
HneM o6m;ero npoijecca Kcepo(J)HTH3ai];HH bo3hhkjih CTenn, o6oraTHBinnecH nan 
sa c x ieT MHrpnpoBaBinnx c BOCTOKa (IJeHTpajiBHon A3hh) h lora (h3 pa3JiHHHBix 
u;eHTpoB J^peBHero CpeAH3eMBn) Kcepo(|)njiBHBix bhaob, Tan h 3a cneT norjiom;eHna 
bhaob najieonpepns. MHorne H3 bthx bhaob, nan, HanpnMep, Allium obliquum , 
coxpaHHJin cboh Me30(|)HJiBHBiH o6jihk h pa3JiHHHBiM ciioco6om npHcnoco6HJiHCB 
K >KH3HH B 6oJiee KCepOTHHeCKHX 30HaJIBHBIX yCJIOBHHX. 
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T. E. Ca$0H0B 

HOBbllt SJia <PJIOPbI EBPOnEUCKOH ^ACTH CCCP 
BHA POflA CALLIGONUM (POLYGONACE AE) 

G. E. SAFONOV. A NEW SPECIES OF THE GENUS CALLIGONUM (POLYGONACEAE) FOR 
THE FLORA OF THE EUROPAEAN PART OF THE USSR 

flo chx nop ajih <J)JiopBi eBponeiicKOH nacTH CCCP npnBOAHJiCH oahh bha poAa Calligonum 
<c KpBuiaTBiMH njioAaMH — C. aphyllum. B HH30BBe Bojith, Ha TeppHTopnH AcTpaxaHCKOH o6ji. 
HaHA^H hobbih bha 9Toro poAa c iagthhhctbimh njioAaMH — C. caput-medusae, y Ka3BiBaiOTCH 
MecTonaxoJKACHHH HOBoro pacTeHHH, onncHBaiOTCH pacTHTejiBHBie coo6ni;ecTBa, cpeAH kotopbix 
-oho npoH3pacTaeT, a TaK>Ke bB iCKa3BiB biotch npeAnojioJKeHHH othocht6Jibho MHrpaijHH ero Ha 
Hhjkhioio Bonry. 

Calligonum caput-medusae Schrenk A>«y3ryH rojioBa MeAy3H — cpeAHea3H- 
aTCKHH KycTapHHK bbicotoh okojio 2 m H3 ceM. Polygonaceae — onncaH c 6eperoB 
G3. EaJixam. Illnpono pacnpocTpaHeH b CpeAHen A3hh (Apajio-KacnHH, IIpH6aji- 
jcamBe, CbipAapBH, AMyAapBH, KapanyMBi, KBi3BijmyMBi). 06nTaeT Ha 6yrpncTBix 
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necnax h b necaaHLix CTenax (IlaBJiOB, 1936). J^jih $jiopti eBponencKOH nacra CGCP* 
3 tot bha po^a Calligonum L. ao chx nop He npnBOAHJica (PpnropLeB, 1930; C/raH- 
kob, TajineB, 1957; MaeBCKHH, 1964, n AP-)« 

H3yaaa ncaMMO(f)HTHyio (Jmopy hh3oblh Bojirn, mli Ha npoTHJKeHnn MHornx 
jieT (1970 — 1980 it.) HeoAHOKparao HaxoAHJin C . caput-medusae b paAe panoHOB: 
AcTpaxaHCKOH o6ji. Ha pa3BeBaeMLix h y hji oTHeHHLix 6yrpncTLix necnax. Han6ojiee 
aacTO AaHHHH bha (fmacnpoBajica no npaBo6epe>KLio Bojirn 6 jih3 r. AcTpaxami 
b panoHe AcTpaxaHCKnx (IIphboji>kckhx) necnoB baojil rnocce AcTpaxaHb—Bojiro- 
rpaA ot hoc. CrpejieAKHH ao c. 3aMLHHbi AcTpaxaHCKOH o6ji. B 1970—1972 ri\ 
C. caput-medusae mli coSnpajin Ha 3anaAHOM no6epe>KLe 03. EacnyHaaK (hoc. Hh>k- 
hhh EacKyHaan) AcTpaxaHCKOH o6ji., Ha necaaHOM MaccnBe, yAajieHHOM ot npe>K- 
Hero MecTOHaxo>KAeHHH 6ojiee aeM Ha 250 km. 

TaKHM o6pa30M, Harnn MHoroaerane Ha6jnoAeHHa noKa3ajin, hto C. caput- 
medusae A&BHO, pacTeT b HH30BLe Bojirn. 3to o6cToaTejiLCTBo AaeT ocHOBaHne 3a- 
Hecra yKa3aHHLiH bha b cnncoK pacTemra (Jmopbi eBponencKon aacra CCCP. 

B panoHe AcTpaxaHCKnx (IIphboji>kckhx) necnoB C . caput-medusae He o6pa3yeT' 
chjioihhlix 3apocjien, a BCTpeaaeTca otacjilhlimh 3K3eMHjiapaMH no CJyrpncTLiM: 
3apocniHM hjih cjia6o pa3BeBaeMLiM necnaM. noAaBjiaiomee ancjio 3K3eMnjiapoB 
npnypoaeHO k ncaMMO(|)HTHLiM pacTHTejiLHLiM coo6m;ecTBaM, ocHOBy kotoplix cocTaB- 
jiaiOT 6ejionojiLiHHHKH c Artemisia arenaria DC ., 1 A>Ky3ryHHHKH c Calligonum 
aphyllum (Pall.) Guerke n (J)HTon;eH03Li KOJiocHaKa khcthctoto Leymus racemosus 
(Lam.) Tzvel. HapaAy c ochobhlimh 3AH(|)HKaTopaMH 3AecL ninpono pacnpocTpa- 
HeHLi bhali Agropyron sibiricum (Willd.) Beauv., Euphorbia seguierana Neck. r 
Centaurea arenaria Bieb., C. adpressa Ledeb., Tragopogon ruthenicus Bess, ex 
Krasch. et S. Nikit., Syrenia siliculosa (Bieb.) Andrz. n AP- BecHon 3aMeTHyio 
pojiL b cjio>neHHH pacTHTe jilhlix coo6m;ecTB nrpaiOT 3(|)eMepLi Anisantha tectorum 
(L.) Nevski, Senecio noeanus Rupr., Alyssum desertorum Stapf, Crepis tectorum L. r 
Nonea caspica (Willd.) G. Don fil., Secale sylvestre Host n HenoTopbie APyrne. 

BjiH^Kanmee" MecTo npon3pacTaHna Calligonum caput-medusae , yna3aHHoe bo 
«®jiope Ka3axcTaHa» (HaBJioB, 1960), HaxoAHTca b npHKacnHHCKOH aacra 
Ka3axcKon CCP. npoHHKHOBeHne cpeAHea3naTCKoro BHAa Ha Hh>khiok) Boary 
mao, bhahmo, cjieAyioiAHM o6pa30M. Co BpeMeHH ycTaHOBjieHna b npnKacnHH 
apnAHoro KJiHMaTa co3AajmcL 6jiaronpnaTHLie BKOJiornaecKHe ycjiOBna ajih BereTa- 
h;hh npaHHHx Kcepo(|)HJi lhlix BJieMeHTOB (J)jiopbi. nycTLiHHLie bhali, He BCTpeaaa 
Ha nyTH MnrpaiiHH cynjecTBemiLix nperpaA, motjih aKTHBHo npoHHKaTL b apnAHLie 
panoHLi loro-BocTona eBponencKOH aacra CCCP. nepeHocy ceMaH cnoco6cTBOBajm 
rocnoACTByioiAHe BeTpLi BOCToaHoro HanpaBJieHna. Hjioali C. caput-medusae rycTO 
yca>neHLi pa3BeTBJieHHLiMH njeTHHKaMH h npeACTaBjiaiOT co6oh MHHnaTiopHoe 
nepeKaTH-nojie. Ohh cbo6oaho Moran nepeHocHTLca BeTpoM Ha 3HaaHTejiLHLie 
paccToaHHa. Bepoarao, TaKHM choco6om C . caput-medusae npoHHK b HH30BLe Bojirn. 

rep6apHLie o6pa3n;H, co6paHHLie HaMH b hh3oblhx Bojith, yToaHHJiHCb- 
b cpeAHea3naTCKHx ceKTopax cjieAyionpix Tep6apHeB: BoTaHHaecnoro HHCTHTyTa 
hm. B. JI. KoMapoBa AH CCCP (JleHHHrpaA), TjiaBHoro 6oTaHnaecKoro caAa 
AH CCCP (MocKBa) h Mockobckoto rocyAapcTBeHHoro yHHBepCHTeTa, rAe HMe- 
iotch HAeHTnaHLie 3K3eMHjiapLi, co6pamn>ie b pa3JinaHoe BpeMa h onpeAejieHHLie- 
H. B. naBJIOBLIM, K). CoCKOBLIM H P. A. POTOBLIM. 

MaTepnajiLi, co6pamibie b HH30BLe Bojith, xpaHHTca b TepSapHH AcTpaxaH- 
CKoro rocyAapcTBeHHoro neAarornaecKoro HHCTHTyTa, a Taiane OTocjiaHLi b TepSa- 
pHH BoTaHHaecnoro HHCTHTyTa hm. B. JI. KoMapoBa AH CCCP h TjiaBHoro 
6oTaHnaecKoro caAa AH CCCP. 

Abtop 6 jiaroAapHT K). CocnoBa h P. A. PoTOBa 3a homoih;l, oKa3aHHyio npHn 
onpeAejieHHH co6pamioro MaTepnajia. 
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A. M. MaTBHeHKo 

O HOBOM JJJIfl AJIbrO<PJIOPbI CCCP 
BHftE MYXOCHLOBIS SPHAGNICOLA (XANTHOPHYTA) 

A. M. MATVIENKO* ON THE NEW SPECIES OF THE ALGOFLORA OF THE USSR 
MYXOCHLORIS SPHAGNICOLA (XANTHOPHYTA) 

B MoxoBaTOM c<J)arHOBOM 6ojioTe b OKpecTHOCTnx XaptKOBa BnepBBie ajih ajiBro<J)JiopBi 
CGGP o6Hapy>KeH npeACTaBHTejiB mia3MOAHaJiBHBix <J)opM Myxochloris sphagnicola H3 OTAena 
2Kejrro3ejieHBix BOAopocjien. 

Myxochloris sphagnicola Pasch. — oaeHB CBoeo6pa3HBiH npeACTaBHTejiB >KejiTO- 
.sejieHLix BOAopocjien. CBoeo6pa3ne BHAa npoaBJiaeTca npe^Kfte Bcero b tom, hto 
pacTeHHH HMeiOT Heo6HHHoe ajih BOAopocjien BereTaraBHoe Tejio — mia3MOAHH. 
3 to npeACTaBHTejib oahofo H3 AByx 1 mohothhhlix poaob c njia3MOAHaJiBHOH CTpyn- 
aypon Tejia, H3BecTHBix Boo6m;e b npe^ejiax BOAopocjien. Btopoh ero oco6emiocTBio 
HBJIHeTCH TO, HTO OH >KHBeT B BOftOHOCHLIX rHaJIHHOBBIX KJieTKaX JIHCTbeB C(f)arHOBOrO 
Mxa. BereTaTHBHoe Tejio oco6h, nonpLiToe nepnnjiacTOM, 3anojmaeT Beci> o6T»eM 
KJieTKH Mxa, npno6peTaa (J)opMy nocjieAHen. 

IIpoTonjiacT ero coctoht H3 n;HTonjia3MBi, MHo?KecTBa MejiKnx a^ep h ahcko- 
bhahbix xpoMaTO(|)opoB, pacnojio>KeHHBix b ee npncTemioM caoe. HMeeTca Tan>Ke 
jMHoacecTBo MejiKnx, 6ecnopaAoaHo pa36pocaHHBix no njia3MOAHio nyjiBcnpyiomHx 
BaKyoJien n Kaneaen Macaa (cm. pncyHOK, 1 — 3 ). 

Bee 3th oco6eHHocTH AaiOT nojiHoe ocHOBaHne oraecTH M. sphagnicola k ranna- 
hbim npeACTaBHTejiaM njia3MOAnajiBHon CTpyKTypBi, b CBoe BpeMa npeAJio>KeHHOH 
iHaMii (MaTBieHKO, 1960) h y me npnMeHeHHon (MaTBieHKo, ^oraAiHa, 1978) b Kaae- 
CTBe caMocToaTejiBHon CTyneHn Mop^ojioraaecKon An(J)(f)epeHH;HaH;HH Teaa BOAopoc- 
jien. Hto >ne KacaeTca CTpoeHna TajuioMa, to H3 HBiHe n3BecTHBix naTH ochobhbix 
annoB 'ero no cyMMe npn3HaKOB mo>kho oraecTH k Tnny TajuioMa HeKJieToaHoro 
CTpoeHna (MaTBieHKo, JJoraAiHa, 1978). 

M. sphagnicola 6biji onncaH A. Pascher (1930) H3 c(|)arHOBBix 6 ojiot BoreMnn 
^MexocjioBaKna). IIo yTBep^KA^HHio H. Ettl (1968, 1978), b HexocjioBaKHH btot 
©ha o6BiaeH, BCTpeaaeTca oh h b Apyrnx CTpaHax 3anaAHOH Ebpohbi (Abctphh, 
<DPr). B CoBeTCKOM Coio3e em;e hhkcm He 6 biji o6Hapy>KeH. 

OceHBio 1980 r. b cbh3h c hoafotobkoh «®JiopBi >KejiT03ejieHBix BOAopocjien 
yKpanHBi» mbi npeAnpHHajiH cnen;HajiBHHe hohckh 3Toro BHAa. 06Hapy>KeH oh 6biji 
b oahom H3 c$arHOBBix 6 ojiot onpecTHocTeH r. XapBKOBa — Tan Ha3BiBaeMOM 
MoxoBaTOM 6ojioTe. 9 to peanKTOBoe 6 ojioto b AOJiHHe p. Yah (hphtok CeBepcnoro 
JJoHija), pacnoJio^Kemioe Ha OTJio>KeHHax necnoB IIojiTaBCKoro jipyca TpeTnaHoro 
nepnoAa. B CBoe BpeMa oho agtbjibho H 3 yaajiocB H3BecTHBiMH 6oTaHHKaMH 
E. M. JIaBpeHKo (1927) h ,ZJ. K. 3epoBBiM (1938). 1 

IIo AaHHHM JIaBpeHKo (1927), ochoby c$arHOBOH cnjiaBHHBi btoto 6oaoTa coc- 
•TaBJiaJiH A®a BHAa c^arayMa — Sphagnum amblyphyllum Russ, h S. recurvum P. de B. 
(no onpeAejieHHio A. B. Oomhhb). B n;eHTpe Top(|)aHHKa E. M. JIaBpeHKo npoH3Beji 
•6ypeHne aji^ onpeAeJieHna cTpararpa^HH oTJio>KeHHH Top$a. IlBiJiBn;eBOH aHajiH3 


1 IIpimaAJiejKHOCTB k BOAopocjiHM TpeTBero pofla — Chlamydomyxa Archer (Archer, 1875) — 

ZMBI C^HTaeM COMHHTeJIBHHM. 
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Myxochloris sphagnicola. 

1—3 — njia3M0AHH pa3Hbix pa3MepoB; 4,5 — aKHHeTti; 6 —BHeApemie aMe6onAOB b nojiocTb boaohochoS KjieTKKt 
AHCTa c^arayMa (1 — no Ilamepy; 2 — no 9TTAy; 3 — 6 — opnr.). 

3thx o6pa3n;oB Top(|)a npoBeji 3epoB. IIo ero yTBep>KAeHHio, bto 6bijio eAHHCTBemioe 
b to BpeMK 6 ojioto b 6 accenHe p. CeBepcKHH ,I(oHei];, o6pa3ii;Bi Top^a KOToporo 
noABeprjincb nccjieAOBaHHio nmiLi];eBO-CTaTncTHHecKHM mctoaom (3epoB, 1938). 

yKa3aHHLix pa6oT n nocjie hhx 3tot boaocm npnBJieKaji k ce6e BHHMaHne 
MHornx Apyrnx HCCJieAOBaTejiea. B Teneirae paAa JieT mli H3yaajin ero ajii>ro(J)Jiopy 
(MaTBneHKo, 1950, 1951). IIo MHeHnio E. M. JIaBpeHKo (1927), b ancjie HeMHornx 
6 ojiot XapbKOBin;HHH MoxoBaToe 6 ojioto 6e3ycjioBHo 3acjiy>KHBajio oxpaHHLix Mep. 
K co>KajieHHio, b cbh3h c 6jih30ctbio rjiy6oKoro naptepa, r^e npoH3BOAHTca aKTHB- 
Haa pa3pa6oTKa necna, b HacToanjee BpeMa yKa3aHHBra BOAoeM naxoAMTca Ha rpami 
rn6ejin. Bot b btom yMnpaiomeM BOAoeMe h 6biji BnepBBie AJia CoBeTCKoro Coi03a 
o6Hapy>KeH M. sphagnicola. 

C n;ejiBK) ero BBiaBJieHna 6 biji npon3BeA0H ot6op o6pa3n;oB ccfmrHyMa H3 pa3HBix 
yaacTKOB cnjiaBHHBi, a Tamae B3aTBi bbdkhmkh H3 ccfmrHyMa, ceTHHOH njiaHKTOH 
H 6eHTOC H3 «OKOH» BOABI, OKpy^KaiOIipiX CnJiaBHHy. TmaTeJIBHBIH npOCMOTp (CBBIHie 
50 9K3eMnJiapoB pacTemra) no3BOJiHJi HaM o6Hapy>KHTB b boaohochbix KJieTKax 
jincTBeB Mxa njia3MOAHH M. sphagnicola (cm. pncyHOK, 3). 

^obojibho aacTo nJia3MOAHH 3Toro BHAa mbi Ha6juoAajin b JiHCToanax H3 bbdkhmok 
c$arayMa, pe>ae — H3 npo6 njiaHKTOHa h 6 eHToca. 06Hapy>KHBajiH njia3MOAnn. 
rjiaBHBiM o6pa30M b KJieTKax OTMapaiomax jihctbcb c$arayMa, pe>ae — y >khbbix 
pacTeHHH. B nocaeAHeM cayaae BCTpeaajincB ohh o6bihho b KJieTKax BepxymeaHBix: 
JincTBeB, npHo6peTaBmnx b CBa3H c bthm rpa3HOBaTo-3eJieHOBaTyio hjih 3ejieHOBaTO- 
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opaH>KeByio OKpacny. B npe^ejiax BepxymeaHBix noaeK CTe6ejiBKa Mxa mo>kho 
6bijio Ha6jii0AaTb oTAejiBHBie jihctohkh, boaohochbic KJieTKH KOTopux cnjionib 6bijih 
HH^nAHpoBaHBi njia3MOAneM, b to BpeMH KaK BLime h Hnme no CTe6ejiBKy Haxo- 
AHJIhcb coBepmeHHo nncTBie, He 3aTpoHyTBie HH(f)eKi];Hen jihctohkh Mxa. HmjieKAHio 
mo>kho 6bijio Ha6jii0AaTB Ha pa3HBix CTaAnax pa3BHTHH boaopocjih: ot TpyAHo pa3- 
JIHHHMBIX B nOJIOCTH BOAOHOCHBIX KJieTOK HiapOBHAHBIX HJia3MOAHeB C 1—2 xpOMaTO- 
<|)OpaMH AO XOpOHIO 3aMeTHBIX KpyHHBIX HJia3MOAHeB CO MHO>KeCTBOM XpOMaTO(j)OpOB 
(cm. pucyHOK, 3). Kan npaBHJio, b KJieTKax BepxymeaHBix jincTBeB Mxa njia3MOA0H 
BCTpenaJIHCB H 6bIJIH He6oJIBIHHMH, B TO BpeMH KaK B HHJKHHX, 6oJiee CTapBIX H 
OTMHpaK)H];HX JIHCTBHX - OHH BCTpeHaJIHCB Hailje H 06BIHHO 3anOJIHHJIH BCIO HOJIOCTB 
BOAOHOCHBIX KJieTOK. 

Ha6jiiOAaBHiHecH HaMH KpynHBie njia3MOAnn M. sphagnicola 6bijih TnnnHHoro 
CTpOeHHH, CO MHO>KeCTBOM AHCKOBHAHBIX, OKOJIO 3—5 MKM B A^aM. XpOMaTO(|)OpOB. 
Pacnojio>KeHBi xpoMaTO(|)opBi b o6m;eM paBHOMepHo no BceMy mia3MOAHK), xoth h 
mo?kho 6bijio Ha6jiK>AaTB nx 6ojiBHiyio CKyneHHocTB Ha KOHenHBix, ho-bhahmomv, 
pacTyin;Hx nacTax njia3MOAHH. B HeKOTopBix, npeHMynjecTBemio OTMnpaioiAHX 
jihctbhx c(f)arayMa HapnAy c o6bihhbimh njia3MOAHHMH mbi Ha6jnoAajm n nx aKHHeTBi. 2 
3to CH^aBinnecH h noKpBiBHinecH 6ojiee njioTHon o6ojiohkoh njia3MOAHH, npeACTaBjin- 
loiipie co6oh CTaAHio noKOH. IIo HarnnM Ha6jnoAeHHHM, ohh name Bcero mapoBHAHon 
<J)opMBi (cm. pncyHOK, 4 — 5), peme— HHH;eBHAHBie hjih BJumncoHAHBie. Pa3pacTancB 
B nOJIOCTH BOAOHOCHOH KJieTKH, OHH paCTHTHBaiOT o6oJIOHKy nOCJieAHeH AO 3HaHH- 
TejiBHBix pa3MepoB, cym;ecTBeHHo H3MeHHnee o6BiHHBie oaepTami h. 06ojionKa mojio- 
Abix aKHHeT 6ecn;BeTHaH, npo3panHaH, Ha noBepxHocTH mepoxoBaTan, BoenpnHHMa- 
eTCH KaK TpexcjioHHan. XpoMaTO(|)opBi b bto BpeMH rpH3HOBaTO-3ejieHOBaToro 
UBeTa, TecHo pacnojiomeHBi, npnKacaiOTCH Apyr k Apyry cbohmh hjiockocthmh. 
y 3pejiBix aKHHeT o6ojionKa ynjioTHemiaH h onpameHa (BepoHTHO, cojihmh mejie3a) 
B KOpHHHeBaTBIH ABeT, BOCnpHHHMaeTCH KaK AByXCJIOHHaH. XpOMaTO(|)OpBI 3A0CB 
npnoSpeTaiOT opaHmeBaTyio OKpacKy h, MacKHpyncB MHomecTBOM KanejiB Macjia, 
CTaHOBHTCH nJIOXO pa3JIHHHMBIMH. Hanje Bcero H3 nJia3MOAHH B03HHKaeT OAHa aKH- 
HeTa. PacnojiaraeTCH 0Ha o6bihho b KOHAe boaohochoh KJieTKH (cm. pncyHOK, 4 — 5). 
Peme MoryT B03HHKaTB 3a cneT oAHoro njia3MOAHH hcckojibko aKHHeT, npn btom 
HHorAa He BecB njia3MOAnn b a^hhoh boaohochoh KjieTKe c^arayMa pacxoAyeTCH 
Ha hx o6pa30BaHne. 

IIo a&hhbim Pascher (1939), b AHKJie pa3BHTHH, cxeMa KOToporo BOcnpoH3BeA0Ha 
b nojiBCKOM (Starmach, 1968) h HeKOTopBix Apyrnx onpeAejiHTejinx mejiT03ejieHBix 
BOAopocjien, aKHHeTBi MoryT BecTH ce6n no-pa3HOMy, ho name Bcero npn npopacTa- 
HHH H3 HHX B03HHKai0T aMe60HABI, nOCpeACTBOM KOTOpBIX H OCymeCTBJIHeTCH BHeA” 
peHne boaopocjih b BOAOHocHBie KJieTKH JincTBeB ccfmrayMa. K comajieHHio, HaM He 
yAajiocB npocjieAHTB caM bbixoa aMe6oHAOB H3 aKHHeTBi, 3aTO HaM HeoAHOKpaTHO 
nonaAaJiHCB b nojie 3peHH h MHKpocKona o6pbibkh jihctbcb c aMe6oHAaMH, BHeApaio- 
HJHMHCH Hepe3 nopBI B nOJIOCTB BOAOHOCHBIX KJieTOK (cm. pncyHOK, 6). 

HaxoAKa M. sphagnicola b oKpecTHocTHx XapBKOBa cBHAOTejiBCTByeT o cjia6on 
H3yneHHOCTH pacnpocTpaHeHHH BOAopocjien BOo6m;e, h mejiT03ejieHBix b HacraocTH. 
OTCyTCTBHe AaHHBIX O BCTpenaeMOCTH HeKOTOpBIX BHAOB Ha TeppHTOpHH CoBeTCKOrO 
Coio3a roBopHT He o 6eAHocTH Hamen ajiBro(|)JiopBi, a o tom, hto MHorne «hhhih» 
/KH3HH BOAopocjien coBceM He H3yneHBi, noBTOMy pnA H3BecTHBix ajih HayKH bhaob 
He BBiHBjieH y Hac h He yaTeH. HeT coMHeHHH b tom, hto b BOAoeMax Hamen CTparni 
o6HTaiOT em;e h He onncaHime, HOBBie ajih HayKH bhabi. IIojiHaH HHBeHTapH3an;HH 
<J)jiopBi BOAopocjien CoBeTCKoro Coio3a AaJieKo He 3aBepmeHa. MemAy TeM CBeAOHHH 
o mhothx BHAax BOAopocjien, oco6emio TaKHx CBoeo6pa3HBix, KaK M . sphagnicola , 
npeACTaBJiaioT 6ojibhioh TeopeTHaecKHH HHTepec h MoryT hmctb onpeAejieHHoe 
iipaKTHnecKoe 3HaneHHe. 

IIjia3MOHAajiBHaH CTpyKTypa, BBiAejieHHan HaMH KaK oco6aa CTyneHB mop^ojio- 
rHHecKOH AH(|)(|)epeHH;HaH;HH BHaaajie ajih 3ojiothctbix (MaTBneHKo, 1960), a no3me 
h ajih ?KejiT03ejieHBix (MaTBieHKo, ,I(oraAiHa, 1978) BOAopocjien, HBJiaeTCH, Ha Ham 
B3TJIHA, oahoh H3 ApoBHenmHx CTyneHen opraHH3an;HH Tejia BOAopocjien, a bo3- 
mojkho, h Apyrnx CHCTeMaTHaecKHx rpynn HH3mnx pacTeHHH. B btom njiaHe 
M . sphagnicola mbi aoji>khbi CHHTaTB oaeHB ApeBHen pejiHKTOBOH $opmoh, Ao>KHBmeii 


2 IIo A. Pascher (1939, p. 260, fig. 170—171), — ahctli. 


553 



AO Hamnx a Hen, bo3mo>kho, 6jiaroAapn oco6oh bbihocjihbocth ee n;nTonjia3MLi a* 
MHOTOHAepHOCTH nJia3MOAHH. 

IIjia3MOAHajiBHaH CTyneHb opraHn3an;HH BereTaTHBHoro Tejia, nan h Apyn*& 
Mop(|)OJiorHHecKHe CTpyKTypti y BOAopocjieii, o6Hapy>KHBaeT BBipa>KeHHBiH napaji- 
JieJIH3M B pa3BHTHH OTAeJIBHBIX BBOJnORHOHHBIX JIHHHH, CBHAeTeJIBCTBOM Hero HBJIH- 
eTCH HajiHHne y npeACTaBHTeJin 30jiothctlix BOAopocjien — Myxochrysis paradoxa 
Pasch. (Pascher, 1916) — njia3MOAnajiBHOH CTpyKTypBi, cxoahoh c TaKOBon 
y Myxochloris sphagnicola. Ha6juoAaeTCH HCKJiioHHTejiBHoe cxoactbo b CTpoemur 
H HHAHBHAyaJIBHOM pa3BHTHH, a TaiOKe o6pa3e 5KH3HH 3THX A®yX OpraHH3MOB r 
H TOJIBKO pa3HBIH Ha6op nnrMeHTOB H pa3JIHHHHH COCTaB npOAyKTOB aCCHMHJIHAHEB' 
3acTajiHK)T othochtb hx k pa3HBiM OTAenaM BOAopocjien. 

B n;HKJie pa3BHTHH M. sphagnicola o6pam;aeT Ha ce6n BHHMaHne o6Hapy>KeHHoe 
b CBoe BpeMH Pascher (1939) HBJieHne, BBipa^KaiomeecH b tom, hto Ba^KHenmne^ 
opraHejuiBi — HApa, xpoMaTO(|)opBi, HynBcnpyiomne BanyojiH h Kanjin Macjia — 
HepeftKo 6HBaiOT cocpeAOToneHBi b cy?KeHHOH KOHenHOH nacra mia3MOAHH. BecBMa 
bo3mo>kho, hto 3to cnoco6cTByeT 6ojiee BHeprnHHOMy pocTy njia3MOAHH HMeHHo 
3toh nacTBio BereTaTHBHoro Tejia, HBJiniomeHCH CBoeo6pa3Hon «tohkoh pocTa»- 
TaJiJioMa, a ecjin 3to Tan, to mojkho BBicKa3aTB npeAnojio>KeHHe, hto B03EHKH0BeHH& 
b npoi];ecce bbojiioahh nojinpHocTH $opMBi Tejia pacTeHnn Morjio hpohcxoahtb h 
nepe3 nocpeACTBO njia3MOAnajiBHOH CTpyKTypBi, CTaBmen ochoboh a*kh (f>opMnpoBa- 
hhh cymecTByiomHx n b Hame BpeMH oneHB CBoeo6pa3HBix npeACTaBHTejien boao- 
pocjien, xapaKTepn3yioii];HxcH cn(J)OHajiBHOH CTpyKTypon BereTaTHBHoro Tejia m 
HeKJieTOHHBiM CTpoeHHeM TaJiJioMa (poA Vaucheria h apO* 
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25 JIET TEPEAPHIO HHCTHTyTA EHOJIOrHH BHyTPEHHHX BOAH CCCP 

-V. I. ARTEMENKO. 25 YEARS OF THE HERBARIUM OF THE USSR ACADEMY OF SCIENCES 
INSTITUTE OF BIOLOGY OF INNER WATERS 

B 1979 r. HcnojiHHJioci, 25 JieT co ahh ocHOBaHHH Tep6apHH b HHCTHTyTe Shojiothh BHy- 
Tpemrax boa AH GGGP (HEBB AH GGGP). 

OcHOBy ero cocTaBHJin c6opn boahhx h npn6pe>KHO-BOAHHx pacTeHHH, HanaTbie b 1954 r. 

A. M. JleoHTbeBBiM, T. B. Hocoxhhoh, A. n. EenaBCKOH—coTpyAHHKaMH 6nojiorHHecKOH 
•CTaHAHH «BopoK» hm. H. A. Mopo30Ba. 9Ta CTamjHH 6njia peopraHH30BaHa b 1956 r. b HHCTHTyT 
^nojiorHH BOAOxpaHHJinin; AH GGGP, a b 1962 r. — b HHCTHTyT Shojiothh BHyTpeHimx Boft 
AH GGGP. 

nonojiHeHne rep6apnn Benocb h BeAeTcn rnaBHbiM o6pa30M bo BpeMH aKcneAnijHH no boao- 
xpaHHJinni;aM Bojirn (HBaHbKOBCKoe, yrjinncKoe, Pbi6imcKoe, TopbROBCKoe, KynSHineBCKoe, 
BojirorpaACKoe, GapaTOBcnoe, flejibTa Bojirn), KaMH (KaMcnoe, BoTKHHCKoe), HIgkchh (Hlenc- 
iiHHCKoe, Bejioe o3epo), no 03epaM HpocjiaBCKon n KajiHHHHCKon o6jiacTen (Bejinnoe, njie- 
meeBo, Hxpo6ojibCKoe, HcKpo6ojibCKoe, Hepo, KojioMeHCKoe, Octpobho, MojiojKbe, EejibCKoe, 
3aBepxoBbe, Eopobho n AP-), ^acTHHHO — no b peMeHHbiM BOAoeMaM KpacHOAapcKoro npan n 
Poctobckoh o6ji. KpoMe Toro, 3Aecb xpaHHTcn c6opbi H3 flarecTaHa, KpHMa, YnpamiH, CAejiaH- 
Hbie B. A. 9K3epn;eBHM. Hoctohhho nccneAyeTcn BOAHan, npn6pejKHO-BOAHaH n Ha3eMHan <J)jiopa 
,b OKpecTHOCTHx noc. EopoK HpocjiaBCKon o6ji. 

EoJibmyio nacTb c6opoB npon3Bejin B. A. 9K3epn;eB (c 1956 r.), JI. H. JlncHijHHa (c 1969 r.), 

B. H. ApTeMeHKO (c 1971 r.). B niojie 1978 r. otbgtctbghhoh 3a nonojiHeHne n coxpaHHOCTb 
rep6apnn Ha3HaneHa B. H. ApTeMGHKO. 

OAHa H3 ochobhhx 3aAan rep6apnn — HMeTb bo3mojkho 6ojiee nojmyio KOJUieiajHio bhaob 
pacTeHHH, npoH3pacTaion];HX bo BHyTpeHHnx BOAoeMax CTpaHH. B HacTonmee BpeMH Ha 6a3e 
rep6apnn BeAyTcn pa6oTbi no Mop^ojiornn n cncTeMaTHKe boahhx h npn6pejKHO-BOAHHx pac¬ 
TeHHH; xpaHHmnecH b TepSapun MaTepnanbi AOKyMeHTnpyiOT pe3yjibTaTH nccjieAOBaHHH <J)JiopH 
BOAoeMOB GGGP. 

B cbh3h c peinenneM I Bcecoi03HOH KOH<J)epeHii;HH no bhcuihm boahbim h npn6pe?KHO-BOAHHM 
pacTeHHHM o co3AaHHn npn HEBB AH GGGP KOopAHHaijHOHHoro n;eHTpa b rep6apnn nocTynnJin 
KOJiJieKAHH ot A. A. Ehohhho (360 jihctob, co6paHHHx Ha Ky6e) h h 3 HHCTnTyTa o3epoBeAeHHH 
AH GGGP (96 jihctob, c6opbi c KapejibCKHx 03ep). 

Tep6apHH Hanaji o6MeHHHe onepaijHH, nepeAaji, nona em;e, npaBAa, He3HanHTejibHHe, koji- 
-JieKAHH rep6apnio hm. fl. n. CbipeniAHKOBa (MW) h EoTaHnnecKOMy HHCTHTyTy hm. B. A. Ko- 
MapoBa AH GGGP (LE). 

no AaHHHM rep6apHHx kojijigkahh cocTaBJieHH CHCTeMaTHnecKHH KaTajior h KapTOTena 
bhaob, pacnojioJKenHbix b nopnAne jiaTHHCKoro aji<J)aBHTa. Ha Ka>KAyio napTonny nojiHOCTbio 
nepeHeceHa GTHKeTKa c yKa3aHneM HHBeirrapHbix HOMepoB. 

PacTeHHH xpaHHTCH B CMOHTHpOBaHHOM BHAC*. HaKJieeHH C nOMOIAblO HOJIOCOK KJieiOmeH 6y- 
Marn Ha jihctbi BaTMaHa pa3MepoM 42X28 cm. Tep6apHHe jihctbi noMenjaiOTCH b cneijHajibHHx 
mKa(J)ax, b 6yMa>KHHx o6jio?KKax, poAOBoe h bhaobog Ha3BaHHH BHHeceHbi Ha BepxHioio nacTb 
o6jio>kkh h xoporno bhahh. Ha3BaHHH ceMencTB yKa3aHH Ha cneijHajibHHx 6npKax. BHyTpn 
OCHOBHOII o6jIO>KKH Ka>KAHH BHA HOJIOJKeH B 3aBHCHMOCTH OT BOAOXpaHHJlHlA, 03ep HJIH o6jiaQTeH, 
rAe oh 6hji co6paH. CeMencTBa pacnojio>KeHH no cncTeMe BHrjiepa. 

CocTaB rep6apHH npeACTaBJieH b Ta6jiHii;e. 
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CocTaB repOapnn no ceMeiicTBaM 


Ns 

n/n 

CeMeftCTBO 

Hhcjio 

Ns 

n/n 

CeMeftcTBO 

■^hcjio 

BHROB 

JIHCTOB 

bhaob 

JIHCTOB 

1 

Polypodiaceae s. 1. 

6 

28 

55 

Rutaceae 

1 

4 

2 

Salviniaceae 

1 

24 

56 

Polygalaceae 

4 

26 

3 

Ophioglossaceae 

2 

7 

57 

Euphorbiaceae 

7 

32 

4 

Equisetaceae 

7 

65 

58 

Callitrichaceae 

3 

72 

5 

Lycopodiaceae 

4 

18 

59 

Celastraceae 

2 

8 

6 

Isoetaceae 

2 

14 

60 

A nacardiaceae 

1 

1 

7 

Pinaceae 

1 

2 

61 

Aceraceae 

4 

a 

8 

Cupressaceae 

1 

2 

62 

B alsaminaceae 

1 

l 

9 

Typhaceae 

3 

145 

63 

Tiliaceae 

1 

4 

10 

Sparganiaceae 

7 

191 . 

64 

Malvaceae 

4 

0 

11 

Potamogetonaceae 

19 

946 

65 

Hypericaceae 

2 

9 

12 

Zosteraceae 

1 

3 

66 

Elatinaceae 

2 

29 

13 

Najadaceae 

4 

55 

67 

Hydrophyllaceae 

1 

2 

14 

S cheuchzeriaceae 

1 

1 

68 

Cistaceae 

2 

a 

15 

J uncaginaceae 

2 

21 

69 

Tamaricaceae 

4 

li 

16 

A lismataceae 

4 

158 

70 

Violaceae 

10 

62 

17 

Butomaceae 

1 

28 

71 

Thymelaeaceae 

1 

4 

18 

Hydro chart taceae 

4 

127 

72 

Lythraceae 

5 

59 

19 

Graminae 

77 

809 

73 

Onagraceae 

9 

116 

20 

Cyperaceae 

65 

1432 

74 

Trapaceae 

1 

28- 

21 

Araceae 

3 

34 

75 

Haloragaceae 

3 

141 

22 

Lemnaceae 

4 

30 

76 

Hippuridaceae 

1 

3S 

23 

Juncaceae 

17 

308 

77 

A raliaceae 

1 

1 

24 

Liliaceae 

15 

66 

78 

Umbelliferae 

30 

141 

25 

Iridaceae 

2 

29 

79 

Pyrolaceae 

7 

30 

26 

Orchidaceae 

12 

21 

80 

Ericaceae 

5 

29' 

27 

S alicaceae 

15 

164 

81 

Vacciniaceae 

4 

a 

28 

Betulaceae 

5 

16 

82 

Primulaceae 

13 

117 

29 

Fagaceae 

1 

4 

83 

Oleaceae 

1 

1 

30 

Ulmaceae 

2 

4 

84 

Plumb aginaceae 

1 

4 

31 

Cannabaceae 

1 

2 

85 

Gentianaceae 

3 

10' 

32 

Santalaceae 

1 

1 

86 

Menyanthaceae 

2 

31 

33 

A ristolochiaceae 

2 

11 

87 

A pocynaceae 

1 

2 

34 

Polygonaceae 

35 

330 

88 

Asclepiadaceae 

4 

10 

35 

Chenopodiaceae 

24 

76 

89 

Convolvulaceae 

3 

3 

36 

A maranthaceae 

2 

6 

90 

Cuscutaceae 

1 

1 

37 

Caryophyllaceae 

39 

182 

91 

Polemoniaceae 

1 

8 

38 

N ymphaeaceae 

| 7 

226 

92 

Boraginaceae 

23 

124 

39 

Ceratophyllaceae 

2 

132 

93 

Verbenaceae 

1 

1 

40 

Ranunculaceae 

35 

453 

94 

Labiatae 

43 

262 

41 

Papaveraceae 

3 

14 

95 

Solanaceae 

3 

14 

42 

Cruciferae 

33 

169 

96 

S crophulariaceae 

36 

238« 

43 

Resedaceae 

1 

3 

97 

Lentibulariaceae 

4 

96 

44 

Droseraceae 

3 

15 

98 

Plantaginaceae 

6 

32 

45 

Crassulaceae 

3 

8 

99 

Rubiaceae 

18 

136 

46 

S axifragaceae 

1 

9 

100 

Caprlfoliaceae 

4 

24 

47 

Parnassiaceae 

1 

13 

101 

Adoxaceae 

1 

3 

48 

Hydrangeaceae 

1 

2 

102 

Valerianaceae 

2 

21 

49 

Grossulariaceae 

2 

5 

103 

Dipsacaceae 

5 

21 

50 

Rosaceae 

45 

142 

104 

Campanulaceae 

10 

32 

51 

Papilionaceae 

49 

202 

105 

Cucurbitaceae 

2 

3 

52 

Geraniaceae 

7 

35 

106 

Lobeliaceae 

1 

8 

53 

Oxalidaceae 

2 

10 

107 

Compositae 

99 

445 

54 

Linaceae 

2 

10 






B. if. ApmeMeHKo - 


Hhcthtyt 6nojiorHH BHyTpeHHnx bor AH GGGP, nojiyneHO 28 XI 1980*. 

BopoK. 
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TEPEAPHil HHCTHTYTA JIECA H .IJPEBECHHBI 
HM. B. H. CYKAHEBA CO AH CCCP 

I. YU. KOROPACHINSKY, I. P. KHLEBNIKOVA, N. P. KUTAFJEVA. THE 
HERBARIUM OF THE V. N. SUKACHEV INSTITUTE OF FOREST AND WOOD OF THE SIBERIAN 
BRANCH OF THE USSR ACADEMY OF SCIENCES 

Tep6apHH HHCTHTyra Jieca h ApesecHiiBi hm. B. H. CyKaneBa CO AH CCCP Hanaji co3Aa- 
BaTBCH c 1962 r. coTpyAHHKaMH Jia6opaTopnH JiecHoii THnojiornn b npon;ecce reoSoTammecKHX 
hcc jie,n;oBaHHH paiiOHOB Ch6hph hoa py kobo actbom B. H. CMariraa. C 1976 r. coTpyAHHKH Jia6o- 
paTopnn HCKyccTBeHHHx (|)HT0ii;eH030B noA pyKOBOACTBOM H. K). Kopona^HHCKoro n;ejieHanpaB- 
jieHHO npoBOAHT c6opBi KOJiJieKAHH ApeBecHBix pacTeHHH. Bcero b Tep6apHH HHCTHTyTa Tpn 
oTAena: bhchihx pacTeHHH (oTBeTCTBeHHaH H. II. Xjie6HHKOBa), AP^secHBix pacTeHHH (oTBeTCTBeH- 
hhh H. K). Kopona^HHCKHii) h MHKOJiornHecKHH (OTBeTCTBeHHaH H. II. KyTa<J)i>eBa). 

B oTAejie BEicmnx pacTeHHH HacnHTHB aeTCH ao 10 thc. repOapHBix jihctob, h3 hhx 6ojiee 
8 thc. — b ochobhom (J)oha£, ocTaJitHBie — b AY^JieTax. KpoMe Toro, OKOJIO 10 TBIC. JIHCTOB Ha- 
xoahtch b o6pa6oTKe h HaAJiejKamnM o6pa30M o<J)opMJiHeTCH. 

B HanajiBHHH nepnoA co3AaHHH Tep6apHH pacTeHHH coSnpajiHCt b ochobhom c ijejiBio yTon- 
HeHHH bhaoboto cocTaBa pa3JiHHHBix TnnoB Jieca, a TaiOKe rjw . xapaKTepncTHKH pacTHTejiBnoro 
noKpoBa onpeAeJieHHBix paaoHOB. B HaoTOHiijee BpeMH co6npaiOTCH no bo3mo>khocth Bee pacTe¬ 
HHH, BCTpenaeMHe npn nojieBBix hcc jie aob aHHHx . Bojibihhhctbo kojuickahh npoBepnJiH h onpe- 
AeJiHJin JI. II. CepraeBCKan, A. K. Ckbop.aob h B. H. Tpy6oB. Tep6apHH coAepnurr npenMy- 
mecTBeHHO npeACTaBHTejieii JiecHOH <J)jiopH, OAHano hmciotch h CTenHBie bhabi IOjkhoh Ch6hph 
(XanacHH, 3a6aHKajii>e) h MHP. Co6paHa aobojibho 6ojiBniaH kojuickahh bhaob xapaKTepn3yio- 
m;HX paCTHTeJIBHOCTB BBICOKOropHH IOJKHOH Ch6hPH. BbhAY Gnen;H(J)HKH pa6oTBI KOJIJieKTOpOB 
(H3yneHHe TnnojiorHH JiecoB Ch6hph) b repSapnn noHTH oTcy tctb y iot bhabi cophoh h npn6pe>KHO- 
BOAHOH paCTHTeJIBHOCTH. 

XpaHeHne h o<J)opMJieHHe rep6apnH no Mepe bo3mo>khocth ocymecTBJinioTCH TeMH me cno- 
co6aMH, nan h b repSapnn hm. II. H. KpBuioBa npn Tomckom rocyAapcTBeHHOM yHHBepcnTeTe 
hm. B. B. KynSHineBa. 

OnpeAejieHHHe h CMOHTnpoBaHHBie pacTeHHH pa3Mem;eHH b KapTOHHHx KopoSnax, KOTopHe 
xpaHHTCH b rep6apHHx niKa^ax. 1 Ha na>KAOH KopoSne yna3aH hophakobhh HOMep, ceMeiicTBO 
(KpynHHM mpH(J)TOM), nepenHCjieHBi poAOBBie Ha3BaHHH noMememiHx b AaHHOH KopoSne pacTeHHH* 

BBHAy He6ojiBinoro nncjia o$opMJieHHHx KOJUieKipra, a TaKJKe Toro, hto repSapnii Hhcth- 
TyTa no rpaAaijHHM H. T. BacHJitneHKO (1975), no Been BeponTHOCTH, He cnopo aocththct cpeAHen 
BejiHHHHH, Heo6xoAHMocTH b BHAejieHHH oTAejioB BHyTpn rep6apnn bbichihx pacTeHHH nona HeT. 
KoJiJieKAHH pa3Mem;eHH b KopoSnax no ceMeiicTBaM (no cncTeMe BHrnepa), npeACTaBHTejien ko- 
topbix coSnpajin bo Bcex pernoHax Ch6hph, a poabi h bhabi — no ajn|)aBHTy. B HHBeirrapH3a- 
Ahohhhx KHnrax chhckh pacTeHHH cocTaBJieHH no npmmnny pa3Mem;eHHH hx b KopoSnax, c yna- 
3aHneM HHCJia c6opoB, pernoHa h HOMepa kopo6kh. 

Bee pacTeHHH cmohthpob3hbi Ha njioTHyio cbctjihx tohob 6yMary cTaHAa ptiibix pa3Mepo» 
(28x44 cm). Ka>KAHH repSapHBiii jihct CHaSjKeH bthkctkoh, HanncamiOH Ha nninymeii MainHime. 
flonoJiHHTejiBHO a-iih KapTOTeKH nenaTaeTCH 3K3eMnjinp KaJKAon bthkctkh. Ha 3THKeTKax, npeA- 
Ha3HaneHHHx ajih KapTOTeKH, OTMenaiOTcn HajiHnne AY^JieTOB h HOMep kopo6kh. 

OjiopncTHHecKHH KaTaJior cocTaBJieH no ceMeiicTBaM, pacnoJioJKeHHHM b ajnJmBHTiiOM no- 
pHAKe, h ajih o6jierneHHH pa6oT c hhm pacnpeAejieH no KpynHHM reorpatJmnecKHM penionaM. 
BHyTpn ceMeiicTBa poabi h bhabi TaKJKe pacnojioJKeHBi no ajn|)aBHTy. 

HhCJIO c6opOB HeOAHHaKOBO H 3aBHCHT OT HHCJia BKCneAHAHH B TOT HJIH HHOH paHOH. Tan, 
KOJiJieKAHH 3anaAHO-CH6HpcKOH paBHHHBi HeBejiHKa: co6paHH o6pa3n;Bi h3 Tomckoh, TioMen- 
ckoh o6jiacTen h KpacHonpcKoro Kpan (Ko3yjii>CKHH p-H); KOJiJieKTopn B. Ham;oKHH h 

K). C. HepeAHHKOBa. 

Han6ojiee nojiHO npeACTaBJieHa CaHHO-AjiTancKan TopHan cTpaHa. A. V. Kphjiob h C. n. Pe- 
naH co6pajin h onpeAejiHJin repSapnii h3 AjiTan; B. fl. HamoKHH, fl. H. Ha3KMOBa h H. O. Ho- 
BocejiBn,eBa — H3 CaJiaHpo-Ky3Hen;KOH ropHoii o6jiacTH. Pa3HOo6pa3en no BHAOBOMy cocTaBy 
rep6apHH, npnBe3eHHHH H3 3anaAHoro h BocTonHoro CanHa, kotopbih co6pajin h onpeAejiHJin 
j0(. H. Ha3HMOBa, 10. C. HepeAHHKOBa, H. n. Xjie6HHKOBa, T. C. Ky3Hen;oBa, A. T. Kpbijiob, 


1 fljiH npeAoxpaHeHHH rep6apnn ot BpeAHTejieii Asa pa3a b toa (BecHOH h oceHBio) b KaJKAYK> 
Kopo6Ky KJiaAeTcn no ctojioboh no>KKe Ha<j)TaJiHHa, 3aBepHyToro b Mapjno. 
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•C. n. Penan, V. H. Hlypno, B. H. BjiaceHKO. He ycTynaeT eMy no nncjiy n nanecTBy jihctob 
T ep6apnn, npnBe3eHHHH B. fl. HamoKHHHM, G. A. Hjibhhckoh, K>. G. HepeAHHKOBOH H3 TyBH. 
•<Pjiopa 9Toro rep6apnn npeACTaBJieHa nan CTenHtiMn, Tan n ropHO-Tae>KHHMH BHAaMH. 3Hann- 
Tejibno MeHtme rep6apnn Xanacnn, b ochobhom b HeM CTennHe bhah, co6paHHHe n o6pa6oTamiHe 
H. B. KaMeHeijKOH. 

Eojibinoe hhcjio c6opoB HMeeTcn co GpeAHecn6npcKoro njiocKoroptH (3BeHKHH n IIpH- 
-aHrapte). C6opbi n onpeAejieHHH npoBejin H. B. KaMeHeijKaH, B. II. KyTa<J)beB, H. O. Hobo- 
-cejibpeBa, H. II. Xjie6HHKOBa. 

He MeHee nojmo, neM rep6apnn GaHHO-AjiTancKon TopHon CTpaHH, npeACTaBJieH rep6apnii 
npn6anKaJibH n 3a6aHKajn>n. H. O. HoBocejibijeBa, K). G. HepeAHHKOBa, T. H. Hlypno npn- 
Be3Jin n onpeAejiHJin AOBOJibHO nojmyio n HHTe pecHy 10 KOJiJieKipno H3 MHornx paiioHOB btoto 
' 6ojibnioro Gn6npcKoro pernoHa. 

HeSojibman, ho HHTepecHan KOJUieKipra AocTaBJieHa H3 MoHrojinn H. A. Kopotkobhm h 
IE. H. CaBHHbiM. 

B oTAejie ApeBecHbix pacTeHHH HacnnTbiBaeTCH ao 5 thc. rep6apHHx jihctob, 6oJibinHHCTBO 
:H3 KOTopbix onpeAeneHO h npoBepeHO H. K>. KoponannHCKHM. C6opn oxb aTHBaiOT panoHH Ka- 
3axcTaHa, IJeHTpajibHOH h Boctohhoh Gh6hph, flajibHero BocTona, CaxaJiHHa, ApKTnnecKOH 
<Ch6hph, TyBbi (nojuieKTopn H. K). KoponanHHCKHH, M. A. HIeM6epr, T. H. BcTOBCKan, a TaiOKe 
-Bbie3>Kaion];He Ha npaKTHKy CTyAeHTbi CnSnpcKoro TexHOJiornnecKoro HHCTHTyTa h Kpacnonp- 
CKoro rocyAapcTBeHHoro neAarornnecKoro HHCTHTyTa). 

MHKOJiornnecKHH repSapnii coAepjKHT b ochobhom c6opn h3 CpeAHero h IOjkhoto npnaH- 
rapbH h He6ojibinoe hhcjio bhaob h3 TypyxaHCKoro p-Ha KpacHonpcKoro Kpan. Han6ojiee noJiHO 
.npeACTaBJieHH b KOJiJieKijHH rpn6bi nopnAKOB Agaricales , Boletales, Russulales , Polyporales , 
MeHee noJiHO — Aphyllophorales , rpynna nopnAKOB Gasteromycetes, cpaBHHTejibHO MaJio npeA- 
‘CTaBHTejieii nopnAKa Pezizales. 06in;ee hhcjio bhaob — 350, hhcjio o6pa3ii;oB — 1500, okojio 
300 rep6apHbix naneTOB cocTaBjineT o6m6hhhh $oha. XpaHHTcn KOJiJieKijHH Ha rep6apHHx jih- 
v€Tax b KopoSnax no o6m;enpHHHTOH $opMe xpaHeHHH KOJiJieKijHH 9Toro Tnna (EoHAapijeB, 3hh- 
rep, 1950; Gkbopaob, 1977). npn rep6apn3an;HH rpn6oB, KpoMe o6n3aTejibHoro onncaHHH, j\e- 
.jiajiHCb aKBapejibHbie pncyHKH hjioaobhx Teji. HKOHOTena coacp?kht 6ojiee 400 opnrHHaJibHHx 
pHcyHKOB pa3JiHHHHx bhaob rpn6oB. C6opn, onpeAeneHHe h otftopMJiemie repSapnn, BKJnonaa 
h 3apncoBKH, CAejiajia H. n. KyTatftbeBa. 

Bee oTAejibi Tep6apHH HHCTHTyTa Jieca h ApeBecmiH hm. B. H. GynaneBa AH GGGP no- 
■ctohhho nonojiHHiOTCH HOBHMH o6pa3ii;aMH. EjKeroAHoe yBejinneHne KOJinnecTBa rep6apHHx 
jihctob b HacTOHin;ee BpeMH cocTaBJineT b cpeAHeM okojio 2 thc. jihctob. 

JIHTEPATYPA 

B OHAapAeB A. G., 3nHrep P. (1950). P y kob o actb o no c6opy bhcuihx 6a3HAnaJib- 
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n e h k o H. T. (1975). O paijHOHajibHOH oprami3aii;HH rep6apneB. Bot. jk., 60, 6. — Ckb op- 
d; o b A. K. (1977). Tep6apHH. noco6ne no MeTOAnne h TexHHKe. M., Hayna. 

E . iO. KoponamiHCKiiu , E . E, Xjie6nuKoea , H. E. Kymacpbeea. 

*HHCTHTyT jieca h ApeBecmiH noJiyneHO 17 IX 1979. 

GO AH GGGP, 

KpacHonpcK. 
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K ct. T. K. Ajihmoboh, M. C. HKOBJieBa, c. 474 



Phc. 4. 3M6pnoreHe3 h 3H,n;ocnepMoreHe3 y Streptocarpus rexii. 

1 — 3nroTa, MHKponHjinpHLm raycTopnfi, KjieTKH 3HA0cnepMa, hjicthh HHTeryMeH- 
TajibHoro TaneTyMa, x2000; 2 — 3apoAbini, 3HA0cnepM, x250; 3 — 4 — 3aponbiin, «e- 
jieHHe rnno(J)H3apHOH kjictkh, x2000; 5 — 2-ceMHAOJibHbra 3aponbim, pa3pyineHne 
KjieTOK 3HA0cnepMa, X500. 


1 U I 3aK. 1079 




K ct. H. H. TpeTbflKOBofi, c. 516 




Phc. 1 . CrycTKH xpoMaTHHa b H^pe HHii;eKjieTKH nepefl flecTpyKipaen. 

A — 3peJioe nnpo nftijeKJieTKH, 23 VIII 1977; E, B — TeMHOOKpameHHtie CTpyKTypti b nape 
aftueKjieTKH, 31 VIII 1977; r — ranjionjmoe jjejieHHe napa HftijeKjieTKH, 31 VIII 1977. 



Phc. 2. Oopa30BaHHe cbo6oahhx H^ep ( cr ) npo3M6pno y aHcmajibHbix nmiueK 
Ke,n;pa cnGnpcKoro 4 IX 1977 (^4) h pa3pymeHHbie apxeroHHn; bii/i^h 3apoflbime- 
Bbiii KaHaji, 27 IX 1977 ( E ). 




K ct. C. E. flyHaeBofi, c. 528 



Phc. 2. cppameirrbi KjieTOK h xjioponjiacTOB pacTyipeii 3epHOBKH. 

A — KJieTKii Me 30 KapraiH; bhahbi pa 3 AHHHH b yjibTpacTpyKType nonepeAHbix h npo- 
AOJibHbix KjieTOK h coAep>KainHxcH b hhx njiacTHfl; E — xjioponjiacT noncpeAHoii KjreTKH; 
CTpejiKaMH o 6 o 3 HaHeHo xapaKTepHoe pacnoAOJKeHne MemrpaHHbix THJiaKOMAOB; B — $par- 
MeHTbi xjroponjracTOB, coAepmainne 30 hbi flHK; cTpejinaMPi o6o3HaAeHbi KOHTaKTbi 060- 
jioneK coceAHPix xAoponAacTOB, abohhoh cTpejmoH — 30hbi flHK; r — ynaCTOK xAopo- 
nAacTa b6ah3h ero o6oaohkh; cTpeAKofi o 6 o 3 HaHeHH ABe 3 aMKHyTbie MeM6paHbi («neTAH») b 
neppiCTpoMHyMe xAoponAac r ra, npoxoAHmne baojib ero oSoaohkh Ha 3 HaHHTeAbHoii npoTH- 

JKeHHOCTH. 

e — BanyoAb, K3 — KpaxMaAbHoe 3epH0, mx — mhtoxohaphh, ox — oSoAOHKa 
xAopoimacTa, nn — nonepenHan KAeTKa Me30Kapimn, npn — npoAOAbHan KAeTKa Me30- 
Kapnnn, mji — imacTorAoSyAH, np — nepmfcepiiAecKmi peTHKyAyM. 




'*eyj 


Phc. 3. ITonepe^HHe KJieTKH Me30KapnHH b nepnofl HaJiHBa 3epH0BKH (MoJioHHan 

cneJiocTb). 

A — nacTb KJieTKH c AHKTHocoMaMH, MHTOXOHflpHHMH h 3JieMeHTaMH 3HAonjia3MaTiiHecKoro 
peTHKyjiyMa; CTpejiKoii o6o3HaneH KOHTaKT ijiicTepHbi 3H;nonjia3MaTHHecKoro peTHKyjiyMa 
c oSojiohkoh xjioponjiacTa; B — nacTb KJieTKH c btophhhlim yTOJimeHHeM oSojiohkh h nopaMH. 
aap — arpaHyjinpHbM 3HAonjia3MaTHHecKHft peTHnyjiyM, 2 — rpaHa, zap — rpaHyjinpHbift 3 hao- 
iuia3MaTMHecKHfi peTPinyjiyM, ey — BTopHHHoe yioJimemie, d — AHKTHocoMa, no — KjieTOHHan 
oSoJioHKa, jik — jinnHAHan nanjifl, no — nopa, n — ny3bipbKH TojibAmH, ape — 3Hnonjia3Ma- 
THHecKHft peTHKyjiyM cMemaHHoro Tuna. OcTajibHbie o6o3HaHeHHH Te Hie, hto h Ha puc. 2. 




Phc. 4. Cpe3 nepe3 BepniHHy|nonepeHHOH KjieTKH MG30KapnHH (no3,n,iiHfl mojioh- 
Han cnejiocTb 3gphobkh). Bh^hm flGCTpyiojHH npoTonjiacTa h BTopiranoG yTOJi- 
ipeHHe kjigtohhoh o6ojio*ikh c nopaMH. 

06o3HaHeHHH Te Hie, hto h Ha pnc. 2 11 3, A, E. 





Phc. 5. IIjiacTHflbi b npoAOJiBHOii KJieTKe Me30KapnHH pacTymen 3epHOBKH 
OKOHHaTeJILHOH ftJlHHBl). BHflHH HX BHyTpeHHHH CTpyKTypa H 3anOJIHeH- 
HOCTB KpaXMaJTOM. 


Phc. 6. OparMeHT npoflOJiBHOH kjictkh Me30KapnHH (paHHHH MOJiOHHan 
cneJiocTB 3epHOBKn). Hanajio flerpaftaijHH npoTonjiacTa. IIjiacTH^Bi npefl- 
CTaBJieHBi aMHJionjiacTaMH. 


06o3HaneHHH Te JKe, hto Ha pnc. 2 h 3. 



Phc. 2. HcKonaeMan h coBpeMeHHan nbijiBija po/ja Disanthus . 

1 — 6 — Disanthus kuprianovae. 1,6 — KepneHCKHH n-OB, BepxHHft capMaT (NiS 3 ); 

2 — 5 — GacceftH p. Hjiobjih, HHJKimft MHoijeH (nJ); 1, 2 — 4, 6 — nojinpHan n 5 — 
SKBaTopnajibHaH npoeKn;iin. 7 — 9 — D. kuprianovae var. minor. OKCKo-flOHCKan 
paBHHHa, ckb. 72, rjiyGima 95 m, cpesHim MiioijeH (Ni); o«ho h to me ntuibi^eBoe 

sepHO npn pa3Hbix HaBojjKe h yBe jihhchuh; io — 12 — D. cercidifolia. 
yBeji.: J—5, 7, 8 , 10 — 12 — 1000; 6 , 9 — 2000, 




1 p. 90 k. 
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